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ABSTRACT 


This  study  compares  the  effectiveness  of  on-the-job  and 
formal  training  methodologies  of  United  States  Coast  Guard 
enlisted  rate  training  as  a  function  of  job  performance  and 
rate  of  advancement.  Results  indicate  there  is  no 
significant  difference  in  evaluated  work  performance  between 
"A"  school  and  striker  graduates  at  the  E4  and  E5  rank.  The 
comparison  of  rate  of  advancement  to  E5  Indicates  the 
Boatswains  Mate  (BM)  and  Machinery  Technician  (MK)  personnel 
undergoing  the  striker,  on-the-job  training  advance 
significantly  faster  than  their  "A"  school  counterparts.  The 
difference  in  rate  of  advancement  between  Yeoman  <YN>  and 
Storekeeper  (SK)  strikers  and  "A"  school  graduates  was  not 
found  to  be  statistically  significant.  Recommendations  are 
made  to  perform  a  cost  effectiveness  study,  review  selection 
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INTRODUCTION 


I . 

As  the  Coast  Guard  enters  the  1990's,  the  organization  is 
faced  with  uncertainty  regarding  level  of  funding  as  a  result 
of  the  federal  deficit  and  political  processes.  This  reality 
forces  an  evaluation  of  the  strategy,  goals  and  plans  of 
operation  required  to  meet  our  missions.  One  important 
aspect  of  the  organization  is  the  development  of  our  human 
resources,  which  makes  them  capable  of  performing  jobs  that 
collectively  define  Coast  Guard  missions.  As  a  personnel 
intensive  service,  it  is  a  mandate  that  our  members  are 
trained  in  the  most  efficient  and  effective  manner  possible. 
There  is  no  single  "right"  way  to  train,  but  there  are  always 
more  effective  and  efficient  methods  and  programs  by  which  we 
can  establish  the  knowledge,  skills  and  abilities  of  Coast 
Guard  personnel  to  perform  their  jobs  to  standards. 

Personnel  productivity  and  job  performance  are  difficult 
to  quantify  in  a  service  organization.  If  these  indicators 
are  analyzed  in  the  context  of  the  organization's  strategy 
and  scope  of  the  study  made,  they  can  provide  Information  to 
aid  decision  making  with  respect  to  resource  allocation. 

This  paper  will  address  the  effectiveness  of  the  two 
initial  enlisted  rate  training  methodologies;  <1>  formal, 
resident  "A"  school,  and  (2)  informal,  non-resident, 
on-the-job  training  (the  striker  program).  A  comparison  will 
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be  made  of  Job  performance  measures  of  personnel  trained  by 
the  two  methods. 

There  are  no  prior  assumptions  about  which  training 
method  should  result  in  superior  performance  because  there 
are  many  variables  that  can  impact  on  performance  and  which  • 

are  difficult  to  control.  The  question  of  which  method  is 
more  effective  becomes  interesting  in  light  of  research  that 
shows  that  programmed  instruction  is  much  more  efficient  than 
on-the-job  training  in  respect  to  knowledge  acquistion.  The 
next  question  then  becomes:  how  effectively  are  personnel 
performing  their  missions  on-the-job  and  does  the 
effectiveness  relate  to  training  methodology? 

The  external  evaluation  of  existing  training  programs  is 

« 

important  if  we  are  to  assess  the  real  impact  of  our 

programs.  Opinions  of  Coast  Guard  supervisors  on  the  subject  , 

of  training  effectiveness  are  as  diverse  as  the  unit 

implementation  plans  of  the  striker  program.  There  is 

certainly  a  place  for  both  formal,  classroom  training  and 

informal,  on-the-job  training  as  vehicles  to  shape  behavior 

and  develop  knowledge,  skills  and  abilities  in  our  personnel. 

This  study  may  assist  in  determining  the  proper  mix  of 
training  resources  we  apply  to  our  human  capital  to  achieve 
the  goals  we  set  for  the  organization  as  a  whole. 
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II 


BACKGROUND 


This  chapter  will  outline  characteristics  and  procedures 
of  the  two  general  Coast  Guard  <CG>  enlisted  rate  training 
programs  and  provide  an  overview  of  the  assignment  and 
advancement  processes. 


A.  GOALS  AND  CHARACTERISTICS  OF  COAST  GUARD  ENLISTED  RATE 

TRAINING 

The  goal  of  Coast  Guard  rate  training  is  to  "...provide 
military  personnel  with  the  capability  to  better  fulfill 
Coast  Guard  missions  and  their  necessary  support."  <CG 
Personnel  Manual  (PERSMAN),  pp .  1-2.)  The  specific 
objectives  are: 

o  To  Indoctrinate  personnel  with  an  understanding  of  their 
assigned  duties,  to  develop  necessary  skills  and  to 
develop  a  sense  of  responsibility  within  the  service 
organ izat i on . 

o  To  develop  personnel  through  a  balanced  program  of 

formal,  resident  and  on-the-job  training  to  reasonably 
ensure  the  safe  and  competent  execution  of  their 
assigned  tasks. 

o  To  provide  personnel  with  an  opportunity  to  qualify  for 
promotion  and  advancement. 

There  are  currently  two  methods  of  attaining  the  specific 
CG  enlisted  ratings  described  in  Appendix  A.  An  enlisted 
person  can  attend  a  formal ,  resident  "A"  school  or  engage  in 
an  informal ,  non-resident  striker  program.  The 
characteristics  of  each  are  described  below: 
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1. 


"AM  School 


"A"  School  Is  a  formal,  classroom-oriented  program  of 
instruction  which  is  specific  for  each  enlisted  rate.  "A" 
schools  are  located  In  Petaluma,  CA;  Yorktown,  VA;  and  New 
London,  CT  and  are  characterized  by: 

o  Standardized  Instruction.  Lesson  plans  corresponding  to 
terminal  performance  skill  or  knowledge  objectives  are 
developed  for  each  course  and  presented  in  a  relatively 
consistent  manner  to  each  class. 

o  "Trained"  Instructors.  Instructors  are  selected  based 
on  their  job  performance  and  attend  an  instructor 
training  class  to  learn  effective  teaching  techniques. 

o  Controlled  Environment.  "A"  school  is  conducted  in  a 
well  defined  and  controlled  classroom,  facility  or  shop 
setting  which  attempts  to  minimize  external  interference 
and  control  the  training  process. 

o  Resident  Program.  "A"  school  attendees  are  assigned 
specifically  to  the  "A"  school  for  instruction  and 
usually  reside  in  a  student  barracks. 

o  10-16  Week  Duration.  Courses  are  composed  of  lesson 
plans  which  cover  the  practical  factors  required  for 
advancement  to  E4  in  a  specific  time  frame. 

a.  "A"  School  Selection 

Selection  to  "A"  school  is  based  upon: 

o  Minimum  Armed  Services  Vocational  Aptitude  Battery 
(ASVAB)  composite  scores  as  shown  in  Table  1. 

o  Informal  assessment  of  Individual  motivation  by 
Commanding  Officer  to  complete  and  make  use  of  the 
train i ng. 

o  No  non-judicial  punishment  or  civil  convictions  for  six 
months  prior  to  applying  for  "A"  school. 

o  Special  requirements  for  sight,  hearing,  security 
clearance  or  citizenship. 
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"A"  SCHOOL  REQUIREMENTS 

TABLE  1 


Bate 

School 

Duration 

Current 
Wait  Time 

Minimum 

AS¥AB  -Compos i te* 

BM 

102 

253 

VE+AR=101 

DC 

13 

18 

VE=MC+AS=152 

EM 

16 

16 

MK+EI +GS=152  &  AR=52 

MK 

14 

9 

AR=MC=AS=150  or  VE+AR=106 

QM 

12 

2 

VE+AR=1 10  8.  NO+CS=10 1  8.  AR=57 

SK 

10 

31 

VE+AR=101 

SS 

13 

2 

VE+AR=101 

YN 

1 1 

9 

VE+AR=106  8.  NO+CS=10 1 

JCG  Training  and  Education  Manual,  pp.  216-219. 
2Sch  ool  Duration  in  weeks  (as  of  Jun  89>. 

3Current  Wait  Time  in  months  for  last  E3  on  list. 


5 


The  actual  number  of  "A"  school  graduates  per 
year,  per  rate  is  determined  by  Commandant,  Office  of 
Personnel  <G-P),  and  is  based  on  the  number  of  guaranteed 
school  requirements,  expected  separations  from  the  service, 
expected  number  of  strikers  who  make  rate  and  the  needs  of 
the  service.  The  waiting  list  for  "A"  school  is  publicized 
Coast  Guard  wide  and  is  also  shown  in  Table  1.  Coast  Guard 
policy  states  that  within  six  months  of  reporting  to  one's 
first  unit  out  of  boot  camp,  the  member  should  submit  an  "A" 
school  request  which  establishes  his  position  on  the  "A" 
school  waiting  list  for  that  rate.  He  will  continue  to 
perform  his  assigned  duties  as  an  E2  or  E3  until  he  is  picked 
up  for  school . 

b.  "A"  School  Graduates 

"A"  school  graduates  are  expected  to  have  basic, 
essential  rate  knowledge  and  be  able  to  perform  technical 
skills  at  the  E4  level  of  performance  as  outlined  in  the 
Enlisted  Qualification  Codes  Manual  (EQCM).  An  excerpt  from 
the  EQCM  for  the  Electricians  Mate  (EM)  rate  is  included  as 
Appendix  B.  Class  "A"  school  graduates  are  apprentices  who 
will  require  on-the-job  training  under  close  supervision  to 
carry  out  duties.  Upon  successful  completion  of  the  "A" 
school  course  of  Instruction,  the  member  is  normally  advanced 
to  E4  if  all  requirements  for  advancement  are  met  (i.e., 
successful  completion  of  military  requirements. 


correspondence  course  and  length  of  active  duty 
requirements) . 

2.  The  Striker  Program 

The  striker  program  is  an  informal  program  of 
instruction  conducted  at  the  member's  parent  unit.  It  is 
available  for  the  rates  which  have  been  assessed  by  the 
headquarters  force  manager  as  being  relatively  non-technical 
and  "teachable"  on  the  job.  Those  rates  are  BM,  DC,  EM,  MK, 
QM,  SK,  SS  and  YN.  The  instruction  methodology  is 
characterized  by: 


o  Self-Paced,  Individualized  Instruction.  Striker 

programs  are  self-paced  and  dependent  upon  the  resources 
available  at  each  unit. 

o  Non-Dedicated  Instructors.  Rated  personnel  assigned  to 
each  CG  unit  can  act  as  on-the-job  instructors  to  the 
striker,  but  they  have  other  duties  to  perform  and  do 
not  normally  have  access  to  an  instructor  training 
course . 

o  Normal  Working  Conditions.  The  striker  program  must  be 
integrated  with  the  operational  commitments  of  the  unit. 
This  may  allow  for  a  full,  five  day  striker  program  or 
it  may  only  allow  two,  half-day  training  periods  per 
week . 

o  Unspecified  Course  Duration.  There  is  no  specific  time 
required  by  the  CG  to  complete  a  striker  program. 

o  Non-Standard  Instruction  or  Curriculum.  There  are  no 
terminal  learning  objectives  associated  with  the  striker 
program.  As  such,  it  is  an  ad  hoc  curriculum  which 
usually  results  from  the  needs  of  the  striker  and 
department  head  of  the  rate  being  struck. 

Strikers  must  show  proficiency  of  each  required 
practical  and  knowledge  factor  in  their  rate  for  the  E4  level 
of  expertise  as  specified  in  the  EQCM.  Each  factor  is 
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verified  and  annotated  by  a  subject  matter  expert  at  the 
unit,  and  later  reviewed  by  the  Commanding  Officer. 

Striker  programs  vary  in  their  implementation,  but 
are  all  based  on  the  completion  of  the  practical  and 
knowledge  factors  required  by  the  EQCM.  The  amount  of  time 
taken  to  complete  the  practical  factors  and  compete  for 
advancement  in  the  striker  program  are  dependent  upon: 
o  Unit  operational  requirements, 
o  Command  and  departmental  priorities, 
o  Individual  motivation  and  ability. 

B.  ASSIGNMENT  PROCESS 

Following  the  completion  of  "A"  school  or  the  striker 
program,  the  member  is  advanced  to  E4.  From  that  point,  the 
needs  of  the  service  dictate  his  location  of  service  in  the 
Coast  Guard.  Graduates  of  both  programs  are  expected  to 
perform  at  the  E4  level  of  expertise  in  their  rating  and  are 
eligible  for  assignment  to  any  Coast  Guard  unit.  While 
strikers  may  stay  at  the  unit  where  they  have  performed  their 
on-the-job  training,  there  is  no  guarantee  of  this.  Rate 
vacancies  are  the  driving  force  behind  the  assignment 
process.  Conversely,  "A"  school  graduates  would  return  to 
their  parent  units  upon  E4  designation  only  if  a  vacancy 
exists.  It  is  assumed  that  there  is  no  bias  towards  either 
group  in  the  transfer  process.  In  other  words,  the  detail ers 
are  concerned  about  previous  unit  experience  in  relation  to 
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qualifications  and  accrued  usea"  time,  but  the  variable  of 
rate  training  method  Is  not  considered  in  the  assignment 


process. 


C.  ADVANCEMENT  PROCESS 

The  enlisted  advancement  process  Is  detailed  In  Chapter  5 
of  the  Coast  Guard  Personnel  Manual.  The  objectives  of  the 
advancement  process  are: 

o  To  allow  an  orderly  progression  of  enlisted  personnel  in 
the  rating  structure. 

o  Ensure  the  required  degree  of  proficiency  at  the  various 
grade  levels  within  each  rate. 

o  Promote  those  best  qualified  to  fill  vacancies  which 
occur . 

Advancement  is  based  on  a  system  of  servicewide 
competition.  To  qualify  to  compete  in  the  servicewide 
examination  (SWE),  which  is  given  for  all  rates  (E4  through 
E6)  twice  a  year  in  March  and  September,  each  member  must: 

o  Fulfill  length  of  active  duty  requirements. 

o  Fulfill  minimum  sea  duty  requirements. 

o  Successfully  complete  military  requirements  and  rate 
technical  correspondence  courses. 

o  Complete  all  practical  and  knowledge  factors  for  the 
rating  considered. 

o  Obtain  a  parent  command  recommendation  for  advancement 
which  is  based  on  the  member's  assessed  qualities  of 
character  and  leadership  potential. 

o  Have  at  least  minimum  enlisted  evaluation  marks  for  the 
period  prior  to  the  servicewide  exam. 
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The  advancement  criteria  is  a  composite  servicewide 
examination  score  which  is  detailed  in  Table  2.  The 
composite  score  is  representative  of  each  member's 
performance,  seniority  and  knowledge.  (PERSMAN,  5-C-2) 

1 .  Job  Performance 

The  performance  factor  is  a  cumulative  measure  of  the 
member's  performance  at  his  current  rate.  The  score  is 
derived  from  the  Enlisted  Performance  Evaluation  form 
(Appendix  C>.  This  evaluation  is  conducted  twice  a  year  by 
each  member's  supervisor  and  the  performance  criteria  are 
measured  on  a  behavioral ly  anchored  rating  scale.  It  is  an 
assessment  of  the  member's  total  output  or  productivity  to 
the  Coast  Guard  as  measured  by  military,  team  work, 
leadership,  service  representative  and  human  quality  factors. 

2.  Seniority 

Seniority  is  quantified  by  assessing  time  in  service 
and  time  in  paygrade.  The  more  Job  experience,  the  higher 
the  weight  this  factor  holds  in  the  advancement  process. 

3.  Knowledge 

The  knowledge  criteria  for  the  servicewide 
competition  is  assessed  by  the  servicewide  examination  given 
twice  a  year  in  March  and  September.  The  exam  is  content 
valid  with  respect  to  the  knowledge  and  practical 
qualifications  required  for  the  next  higher  rate.  The 
subject  matter  content  is  divided  into  pass/fail  and  rank 
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SERVICEWIDE  COMPETITION  SCORE 
TABLE  2 


Exam  Score 

80 

44 

Performance  Factor 

50 

28 

Time  in  Service2 

20 

1 1 

Time  in  Paygrade3 

20 

1 1 

Medals  &  Awards4 

Maximum  Composite 

SWE  Score 

180 

100 

^CG  PERSMAN,  p.  5-C-2 

2Time  in  Service  (TIS),  one  point  per  year 

3Time  in  Paygrade  (TIR),  two  points  per  year 

4Medals  &  Awards,  points  determined  by  award  earned  as 
specified  in  CG  PERSMAN,  p.  5-C-2. 


1 1 


ordering  questions.  To  be  placed  on  an  advancement 
eligibility  list,  the  candidate  must  achieve  a  passing  score 
on  the  pass/fail  portion  of  the  test.  The  rank  ordering 
questions  are  intended  to  distribute  the  minimum  and  highly 
qualified  candidates. 

4.  Precedence  List  for  Advancement 

The  total  servicewide  examination  composite  is  used 
to  establish  a  precedence  list  for  advancement  of  eligible 
personnel.  A  cutoff  is  established  for  every  list,  for  every 
rate  and  is  based  on  the  anticipated  number  of  rate  vacancies 
in  the  next  six  month  period.  If  above  the  cutoff,  the 
member  is  assured  advancement.  If  below  the  cutoff,  the 
member  will  not  likely  be  picked  up  for  advancement  and  must 
again  compete  in  the  next  servicewide  examination.  This 
advancement  process  is  used  for  advancement  to  E4,  E5  and  E6. 
The  only  exception  is  at  the  E4  level  where  "A"  school 
graduates  do  not  compete  in  the  servicewide  examination, 
although  they  do  successfully  complete  terminal  performance 
objectives  for  the  course  of  instruction.  Strikers  who  pass 
the  servicewide  examination  for  E4  are  generally  advanced  to 
E4  when  vacancies  are  available  as  the  entire  eligibility 
list  is  considered  above  the  cutoff.  The  first  time  strikers 
and  "A"  school  graduates  compete  against  each  other  for 
advancement  is  at  the  E5  level. 
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III. 


THEORETICAL  FRAMEWORK 


The  goal  of  any  training  program  is  to  change  or 
establish  a  behavior  which  is  required  for  the  accompl ishment 
of  specific  tasks  of  a  Job  a  person  will  be  performing.  This 
is  successfully  accomplished  when  the  trainee  posesses  the 
knowledge,  skill  or  ability  to  perform  the  required  tasks, 
on-the-job,  to  an  established  level  of  proficiency. 

This  chapter  will  establish  the  theoretical  significance 
of  initial  rate  training  and  subsequent  advance,  and  discuss 
the  relation  it  has  with  job  performance  and  productivity. 

A.  SIGNIFICANCE  OF  INITIAL  RATE  TRAINING 

Initial  rate  training  is  a  member's  indoctrination  to  a 
specific  work  discipline  which  differs  from  other  specialty 
rates  within  the  organization.  It  has  the  following  impacts 
on  the  i ndi v 1 dua 1 : 

1.  Establishes  Conceptual  Framework 

Each  rate  has  a  specific  mission  and  a  unique  theory, 
body  of  knowledge  and  tasks  which  define  it.  For  most 
trainees,  their  first  involvement  with  the  concepts  of  each 
rate  is  during  their  training  as  a  striker  or  an  "A"  school 
attendee.  Studies  have  shown  that  problem  solving  is 
facilitated  by  previously  presented  Information  which  was 
presented  in  a  form  that  required  for  its  comprehension,  the 
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same  conceptual  processing  as  that  demanded  by  the  subsequent 
problem.  (Lockhart,  Lamon,  Gick,  1988,  p.36)  Additionally, 
the  manner  in  which  an  individual  is  taught  to  perform  tasks, 
or  gain  a  body  of  knowledge,  or  acquire  problem  solving 
skills  affects  the  ability  to  make  judgments  and  perform  in 
the  future.  Initial  skill  acquisition  is  important  in  the 
development  of  judgment  relating  to  the  use  of  a  set  of 
rules.  (Carlson  and  Schneider,  1989,  p.240> 

2.  Scope  of  Job 

Initial  rate  training  will  focus  the  trainee's 
attention  on  the  requirements  of  the  rate  and  will  establish 
role  perception.  Expectations  for  the  trainee's  behavior  and 
attitude  as  a  professional  petty  officer  are  conveyed  to  him 
through  the  training,  and  is  largely  a  function  of 
characteristics  of  the  trainer,  the  environment  of  the 
training  and  the  course  of  instruction.  (Goldstein,  1986, 
pp. 88-106  and  Kirkpatrick,  1985,  pp. 302-319) 

3.  Performance  Standards 

Initial  rate  training  sets  the  standards  of 
performance  expected  of  a  rated  petty  officer.  These 
standards  will  be  used  at  a  later  date  in  the  evaluation 
process,  which  attempts  to  assess  all  aspects  of  a  member's 
performance  and  his  or  her  contribution  to  the  organization. 

4.  Validity 

In  order  to  be  successful,  initial  rate  training  must 
be  content  valid  in  relationship  to  the  actual  job 
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requirements.  It  must  teach  to  a  set  of  job  performance 
standards  required  in  the  field.  The  more  valid  the  training 
program,  the  greater  the  chance  of  effectively  establishing  a 
conceptual  framework  in  an  individual  which  will  provide  the 
basis  for  an  acceptable  level  of  job  performance. 

B.  SUBSEQUENT  ADVANCED  RATE  TRAINING 

Following  Initial  rate  training,  the  member  will  acquire 
new  knowledge  and  skills  from  the  unit  training  program,  his 
job  experiences,  advanced  "C"  school  training  and 
correspondence  courses.  This  subsequent  training  will  either 
reinforce  current  behavior,  provide  new  knowledge  and  skills, 
or  contradict  the  initial  training.  The  further  one  travels 
chronologically  from  the  initial  training,  the  greater  the 
potential  for  cumulative  interference  with  the  initial 
framework  already  established  and  the  more  difficult  it 
becomes  to  establish  cause  and  effect  between  initial 
training  method  and  observed  job  performance.  (Freda,  Hall, 
Ford,  1981,  p.419> 

C.  PRODUCTIVITY  AND  JOB  PERFORMANCE 

The  human  captlal  interpretation  of  the  experience 
earnings  profile  states  that  individuals  are  paid  in  direct 
relation  to  their  productivity,  or  their  earnings  for  the 
organization.  As  an  employee  receives  more  training,  human 
capital  is  increased  and  more  is  provided  to  the  organization 
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In  the  way  of  output.  Since  people  Increase  their  knowledge 
and  skills  through  work  experience  and  formal  and  informal 
Instruction,  the  potential  for  increased  productivity  is 
rewarded  by  advancement  to  the  next  higher  paygrade.  Thus, 
it  is  assumed  that  the  more  quickly  a  person  advances,  the 
more  productive  he  or  she  is  for  the  organ i2at i on . 
Productivity  is  a  relative  term  in  a  service  organization  and 
is  very  difficult  to  measure  in  terms  of  a  person's  output. 
(Medoff,  1980,  p.703>  In  the  context  of  this  study,  a 
person's  total  productivity  is  given  as  a  function  of  the 
quality  and  quantity  of  work  performed,  the  contribution  to 
the  well  being  of  the  unit  and  the  professional  image  he 
conveyed  to  the  public. 

The  Enlisted  Performance  Evaluation  form  attempts  to 
capture  various  measures  of  productivity  of  the  individual 
with  six  composite  factors  reflecting  military  manner,  team 
effectiveness,  work  ability  and  accomplishments,  leadership 
ability,  Coast  Guard  representation  and  human  factors. 

Within  each  division  of  a  unit,  supervisors  mark  an 
individual's  performance  in  relation  to  descriptors  of  each 
aspect  of  a  person's  performance  on  a  scale  of  one  to  seven. 
These  rankings  will  reflect  the  overall  productivity  to  the 
service  in  an  ideal  sense.  The  supervisor  will  be  assessing 
the  individual's  problem  solving  capability,  ability  to  work 
with  others,  stamina,  conduct,  motivation  and  workmanship,  as 
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incorporated  in  this  Enlisted  Performance  Evaluation  form 
shown  as  Appendix  C. 


Specifically,  the  work  performance  factor  should  be 
dependent  to  a  large  degree  on  the  initial  training  the 
person  received.  It  would  be  theorized  that,  all  other 
conditions  held  equal,  a  person  with  a  superior  conceptual 
framework,  knowledge  and  skills  will  have  a  higher  work 
factor  which  is  a  reflection  of  higher  productivity.  A 
person  with  this  background  will  also  advance  more  quickly  as 
a  result  of  a  higher  servicewide  evaluation  composite  based 
on  superior  performance. 
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IV.  LITERATURE  REVIEW 


Past  studies  and  experiments  have  been  performed  which 
attempted  to  assess  training  effectiveness  of  various 
programs  of  Instruction.  The  problems  associated  with  them 
are  common  to  the  problems  associated  with  any  measurement  of 
behavior  in  the  social  sciences;  that  is,  how  to  account  for 
threats  to  external  and  internal  validity.  This  section  will 
provide  an  overview  of  previous  studies  as  they  pertain  to 
the  concepts  of  training  effectiveness  and  efficiency. 

A.  TRAINING  EFFECTIVENESS 

Training  is  conducted  with  the  intent  of  enabling  a 
person  to  perform  tasks  and  gain  knowledge  needed  for  the 
performance  of  a  job  at  a  later  date.  Kirkpatrick,  <1985,  p. 
302)  assesses  the  effectiveness  of  a  training  program  at  four 
different  levels: 

o  Trainee  react i on  to  training, 
o  Trainee  1  earn i na  during  training. 

o  Trainees  change  in  behavior  as  a  result  of  training, 
o  Trainees  product i v i tv  as  a  result  of  training. 

While  all  four  levels  are  important  in  an  overall 
evaluation  of  training,  behavior  as  assessed  by  actual  Job 
performance  is  a  valid  and  significant  indicator  of  training 
effectiveness.  Vineberg,  Joyner  and  Taylor  <1978,  p.2> 


suggest  that  training  effectiveness  Is  a  function  of  the 
number  of  tasks  taught  and  the  resultant  quality  of 
performance.  Other  studies  have  elaborated  on  the  complexity 
of  training  effectiveness  as  a  function  of  characteristics  of 
the  Individual,  the  character  1st ics  of  the  programs  of 
instruction  and  conditions  of  the  workplace. 

1.  Characteristics  of  the  Individual 

Characteristics  of  the  individual  which  influence  job 
performance  are  ability,  motivation  and  role  perception. 
(Porter  and  Lawler,  1968  cited  by  Terborg,  1977,  pp. 188-216) 
a.  Trainee  Abi 1 1 ty 

Porter  and  Lawler  (1968,  cited  by  Terborg,  1977, 
pp. 188-216)  included  the  characteristic^  of  the  individual  in 
their  model  explaining  job  performance.  Subsequent  field 
studies  have  shown  that,  where  ability  test  scores  were  used 
in  selection  decisions,  there  was  relatively  little  support 
for  the  hypothesized  relationship  between  ability  and  job 
performance.  (Gavin,  1970;  Lawler  and  Suttle,  1973;  Vroom, 
1960,  p.189  cited  by  Terborg,  1977,  p.189)  This  finding  is 
supported  by  subsequent  studies  that  show  ability  level  of 
graduates. .. (of  a  training  program)  are... not  related  to 
fleet  performance  measures,  but  do  have  predictive  power  for 
school  performance  measures.  (Freda,  Hal,  Ford,  1981,  p.419) 
The  ASVAB  minimum  scores  for  selction  to  enlisted 
"A"  schools  have  been  shown  to  be  good  predictors  for 
performance  in  training,  but  are  less  valid  as  predictors  of 
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actual  job  performance  In  the  field.  (Abellara,  1976,  cited 
by  Eitelberg,  1988,  pp. 80-81)  Achievement  in  the  cognitive 
realm  does  not  ensure  achievement  in  the  performance  realm. 
(Sullivan  and  E!«*nburg,  1988,  pp. 38-43) 

b.  Trainee  Motivation 

Motivation  is  the  individual's  desire  to 
demonstrate  a  known  behavior  (or  learn  a  new  one)  and 
reflects  willingness  to  expend  effort.  (Muchinsky,  1987, 
p.446)  There  are  numerous  theories  which  attempt  to  model 
individual  motivation.  All  have  met  with  various  degrees  of 
empirical  support,  but  no  theory  has  received  so  much  support 
that  it  can  be  declared  the  theory  of  motivation.  (Muchinsky, 
1987,  p.484)  A  balanced  perspective  would  indicate  that 
there  <_re  personal  traits  and  environmental  variables  which 
impact  on  an  Individual's  desire  to  put  forth  effort  in  the 
accomplishment  of  a  job,  or  even  to  learn  how  to  perform  the 
job  in  the  first  place. 

c.  Trainee  Role  Perception 

Role  perception  is  defined  as  the  direction  of 
effort  on  what  action  or  behavior  the  individual  thinks  is 
appropriate  for  the  task.  (Porter  and  Lawler,  1968  cited  by 
Terborg,  1977,  p.188)  This  aspect  of  human  behavior  is 
unique  to  each  individual  and  corresponds  closely  to  the  idea 
of  merging  individual  Judgment  and  motivational 


characteristics. 


2.  Characteristics  of  the  Program  of  Instruction 

Characteristics  of  the  program  of  instruction  which 
influence  job  performance  includes 
o  Training  methodology, 
o  Training  validity. 

o  Instructor  expectations.  (Goldstein,  1986,  pp. 88-106) 
a.  Training  Methodology 

Instructional  methodology  has  long  been  thought 
to  influence  the  effectiveness  of  a  training  program.  Miner, 
Das  and  Gale  (1984,  pp. 49-59)  assessed  three  different 
training  methodologies  (case  oriented,  experiential  and 
lecture)  aimed  at  teaching  organizational  behavior.  Their 
findings  indicate  there  was  no  significant  difference  between 
the  methodologies  as  measured  by  a  final  exam,  a  post  exam 
(one  month  after  course  completion)  or  student  satisfaction 
with  the  course.  They  recognized  a  threat  to  the  external 
validity  of  their  model  in  the  amount  of  effort  spent 
reviewing  each  other's  course  material  and  test  instruments, 
which  could  have  attenuated  some  of  the  "natural"  differences 
between  the  methods. 

A  mall  survey  of  training  experts  conducted  by 
L.L.  Neider  (1981,  pp. 24-30)  ranked  training  methods  by  the 
criteria  of  satisfying  a  particular  objective.  The  results 
of  the  survey  indicate  lecture  arid  programmed  instruction 
were  regarded  as  the  most  effective  methodologies  with 
respect  to  knowledge  acquisiton,  with  lecture  ranking  ahead 
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of  programmed  Instruction  in  the  areas  of  changing  attitudes, 
problem  solving  skills,  interpersonal  skills  and  participant 
acceptance.  Programmed  instruction  ranked  ahead  of  lecture 
in  knowledge  retention.  Whatever  the  training  or  teaching 
methodology,  learner  involvement  may  be  a  key  variable  in 
training  effectiveness.  Esbeck  (1984,  pp. 71-83)  proposes 
that  the  learner's  involvement  in  the  learning  process 
affects  his  productivity  in  much  the  same  way  that  a  worker's 
increased  participation  and  responsibility  in  production  in 
the  company  results  in  a  significant  improvement  in 
product i v i ty . 

Training  methodology  also  includes  the  variable 
of  time.  The  amount  of  time  spent  learning  a  task  and  time 
between  practice  sessions  are  significant  determinants  in 
skill  acquistion  and  retention.  Goldstein  (1986,  p.83) 
citing  Underwood  (1964)  has  shown  that  massed  practice  is 
better  than  spaced  practice  for  acquisiton  (of  verbal 
skills),  but  poorer  for  retention.  The  literature  indicates 
that  distributed  practice  utilizing  reasonable  rest  periods 
is  the  favored  technique  for  optimization  of  performance. 
(Goldstein,  1986,  pp. 80-87) 

b.  Training  Validity 

In  order  for  training  to  be  effective,  trainees 
should  be  using  the  skills,  knowledge  and  attitudes  that  are 
developed  in  training,  in  the  transfer  setting.  (Goldstein, 
1986,  p.88)  With  on-the-job  training,  the  training  and 
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transfer  setting  are  Identical  and  positive  transfer  has  been 
shown  to  occur  when  task  stimuli  and  required  responses  are 
identical  in  both  settings.  (Holding,  1965,  p.90  cited  by 
Goldstein,  1966)  However,  most  training  and  transfer 
settings  are  not  the  same  and  the  degree  of  congruence 
between  the  task  stimuli  and  the  required  response  in  both 
settings  is  a  measure  of  the  training  validity  of  the 
program. 

c.  Instructor  Expectations 

A  significant  factor  in  the  success  or  failure  of 
any  training  program  is  the  instructor.  Eden,  Ravid  and 
Shani  (1982,  cited  by  Goldstein,  1986,  p.106)  performed 
controlled  experiments  that  indicated  that  inducing  high 
expectations  of  students  in  trainers  enhances  trainee 
performance.  This  relates  closely  to  the  motivational 
qualities  of  the  instructor. 

3.  Conditions  of  the  Workplace 

Conditions  of  the  workplace  include  supervisor 
support,  feedback  and  rewards.  (Kirkpatrick,  1985,  pp. 
302-319)  The  trainee  will  walk  away  from  the  course  of 
instruction  ready,  willing  and  able  to  perform  his  Job  at  a 
given  degree  of  proficiency.  The  conditions  of  the  workplace 
will  either  enable  or  disable  the  trainee  to  carry  out  his 
duties  by  the  support,  feedback  and  rewards  available. 

Studies  dating  back  to  the  Hawthorne  Effect  in  1930  account 
for  increases  in  productivity  as  a  result  of  personal 
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attention  paid  to  workers  by  their  supervisors.  (Dwyer,  1977, 

p.8> 


B.  TRAINING  EFFICIENCY 

While  this  paper  deals  primarily  with  training 
effectiveness,  the  efficency  of  training  in  relation  to 
learning  achieved  and  program  cost  is  important  enough  to  be 
addressed  in  this  chapter. 

Studies  of  training  efficiency  have  found  that  when 
comparing  on-the-job  training  (OJT)  to  structured  training 
programs,  OJT  is  not  as  efficient  in  teaching  employees 
necessary  skills.  (Kainer,  Begley,  Maggard,  1983,  pp. 84-95) 
They  further  show  that  OJT  is  the  least  efficient  training 
methodology  available  in  history. 

Marcus  and  Quester  (1986,  p.13)  measured  net  productivity 
of  a  United  States  Navy  trainee  as  the  contribution  of  the 
trainee  less  the  loss  in  productivity  of  the  trainer  in  the 
training  process.  They  found  that  when  camparing  "A"  school 
and  striker  training  with  this  research  methodology,  "A" 
school  training  was  more  cost  efficient  as  a  result  of  a 
greater  net  productivity  associated  with  "A"  school 
graduates.  The  productivity  assessments  were  made  on  the 
basis  of  supervisor  ratings  which  compared  strikers  and  "A" 
school  graduates  to  an  average  four  year  rate  specialist  in 
the  Navy. 
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A  previous  Coast  Guard  study  (Langholtz,  1979,  pp.66-67> 
found  the  opposite  to  be  true  In  a  cost  analysis  of  resident 
versus  correspondence  training  in  the  MK  rate. 

Correspondence  training  was  found  to  be  a  less  costly  method 
of  training  to  the  E4  level  of  proficiency. 

C.  SUMMARY  OF  LITERATURE  REVIEW 

Training  effectiveness  is  a  complex  issue  with  numerous 
significant  variables.  The  task  of  assessing  the  effect  of 
the  independent  variables  has  been  attempted  by  many  in  the 
past,  with  a  variety  of  resultant  findings.  Researchers  have 
had  to  use  the  measures  of  effectiveness  available  to  them 
and  attempt  to  account  for  the  threats  to  validity  inherent 
in  each  model. 

The  next  section  will  develop  a  research  methodology  that 
takes  account  of  the  variables  that  are  characteristic  of 
each  training  program  and  which  may  account  for  some  of  the 
variability  in  the  effectiveness  of  each  program  of 
instruction.  The  variables  which  account  for  training 
program  effectiveness  and  are  not  inherent  in  the  actual 
training  method  will  also  be  assessed  in  relation  to  the 
threat  to  validity  they  pose  to  the  model. 
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V. 


RESEARCH  METHODOLOGY 


The  comparative  methodology  for  this  study  was  based  on 
the  strategy  of  performing  secondary  archival  research  of  the 
USCG  Performance  Management  Information  System  CPMIS).  As 
pointed  out  in  the  last  two  chapters.  Job  performance  was 
dependent,  in  some  part,  on  the  initial  rate  training 
received,  which  enables  personnel  to  perform  the  tasks  that 
make  up  the  job.  The  relative  effectiveness  of  the  training 
methods  used  to  incorporate  basic  rate  skills,  knowledge  and 
abilities  in  the  Coast  Guard  enlisted  personnel  can  be 
measured  using  the  criteria  of  performance  evaluations  and 
rate  of  advancement. 

This  chapter  will  outline  the  research  model  used  in  the 
study,  specify  the  data  to  be  collected,  assess  threats  to 
validity  and  the  scope  of  the  methodology. 

A.  STATIC  GROUP  COMPARISON 

The  model  used  in  this  study  was  based  on  a  static  group 
comparison  and  is  shown  in  Table  3.  Enlisted  personnel 
currently  in  the  database  were  sorted  by  rate  and  training 
method  and  then  again  by  paygrade.  To  control  for  variance 
in  job  performance  as  a  function  of  the  variance  in  aptitude, 
a  range  of  ASVAB  composite  scores  was  defined  which  contained 
an  appropriate  mix  of  "A"  school  and  striker  graduates.  The 
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data  from  these  records  were  used  to  make  subsequent 
comparisons  between  the  groups. 


ADVANCEMENT  MODEL 
TABLE  3 


Striker  Program 


A"  School  Program 


Serv i ce 
Separat ions 


E4 

>  ' 

E5 

(Time 
to  E5 

to  Advance 
from  E4> 

'  ' 

E6 

(Time 
to  E6 

to  Advance 
from  E4> 

i 


Service 
E5— ■ +  Separat  i  ons 


E6' 


B .  DATA 

With  records  selected  for  each  training  method  and  sorted 
by  rate,  paygrade  and  ASVAB  subtest  composite  range,  data  was 
then  extracted  and  used  as  criteria  to  evaluate  differences 
in  job  performance  between  the  groups. 

1.  Enlisted  Performance  Evaluations 

The  Enlisted  Performance  Evaluation  (Appendix  C>  is 
conducted  twice  yearly  for  all  Coast  Guard  personnel  E4-E6. 
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It  is  a  behavioral ly  anchored  rating  scale  from  one  to  seven 
and  measures  six  composites  of  human  behavior.  While  all  six 
components  are  significant  with  respect  to  the  overall 
productivity  of  the  individual,  only  the  work  factor  can  be 
linked  with  any  confidence  to  the  initial  rate  training 
program  the  individual  encounters.  The  work  factor  is  broken 
down  into  eleven  rated  categories  including  knowledge, 
determining  priorities,  using  resources,  monitoring  work, 
guidance  required,  keeping  supervisor  informed,  workmanship, 
meeting  deadlines,  learning  from  experience,  observing  safety 
practices  and  stamina.  While  some  of  these  may  not  be 
dependent  upon  training  method,  it  is  the  best  overall 
measure  currently  available  to  assess  job  performance.  The 
work  factor  score  is  determined  by  the  member's  supervisor 
and  has  a  range  of  1 1  (lowest  performance)  to  77  (highest 
performance).  The  form  has  been  designed  so  that  the 
majority  of  Coast  Guard  personnel  will  be  described  by  the 
characteristics  in  blocks  3  to  5.  Again,  since  the 
assignment  process  is  random,  there  is  no  expected  bias  in 
the  use  of  this  instrument  as  a  measure  of  job  performance. 

The  work  factor  was  extracted  from  all  records  for 
each  paygrade  and  compared,  e.g.,  work  factors  for  all  MK2 
(E5)  personnel,  work  factors  for  all  BM3  (E4)  personnel.  A 
separate  variance  T-test  was  used  to  assess  if  a  significant 
difference  in  average  job  performance  exists  between  the 
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groups  as  measured  by  the  work  factor  of  the  enlisted 
evaluation  system. 

2.  Rate  of  Advancement 

The  rate  of  advancement  is  defined  as  the  length  of 
time  required  for  an  individual  to  attain  a  higher  rate.  The 
advancement  process,  previously  detailed  in  section  II. C. ,  is 
characterized  by  a  servicewide  competition  and  a  number  of 
performance  hurdles. 

Each  record  was  polled  to  determine  the  length  of 
time  taken  to  reach  each  paygrade  from  the  initial  attainment 
of  E4;  e.g.,  if  the  record  of  an  E6  was  in  the  BM  "A"  school 
population,  then  the  length  of  time  taken  to  attain  E5  was 
used  in  determini  nr-  the  average  time  to  advance  to  E5  within 
the  BM  "A"  sr\c  -i  graduate  population.  This  average  rate  of 
advancemen.  was  then  compared  to  the  average  rate  of 
advancement  for  the  BM  striker  population  to  determine  if  a 
significant  difference  exists. 

C.  THREATS  TO  INTERNAL  VALIDITY 
1 .  Selection  Bias 

Acceptance  to  "A"  school  is  contingent  upon  a  minimum 
ASVAB  subtest  composite  score  as  detailed  in  Table  1.  Any 
differences  in  job  performance  as  a  result  of  teaching 
methodology  would  be  difficult  to  analyze  due  to  selection 
bias  present  in  the  system.  This  effect  is  attenuated  by 
selecting  groups  which  are  comparable  in  aptitude  as  measured 
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by  the  ASVAB  minimum  set  for  "A"  school  selection.  It  is 
assumed  that  there  are  strikers  who  met  the  minimum  ASVAB 
requirements  for  "A"  school,  but  decided  to  strike  the  rate 
at  their  unit  rather  than  attend  a  formal  school.  The 
aptitude  differential  between  groups  could  have  an  impact  on 
servicewide  exam  performance  which  accounts  for  44%  of  the 
SWE  composite  that  is  used  in  the  advancement  process.  With 
aptitude  controlled,  the  behavioral  differences  between  the 
groups  can  be  attributed  in  greater  weight  to  the  different 
teaching  methodologies  to  which  each  group  is  exposed. 

2.  Motivation 

There  are  several  theories  which  attempt  to  describe 
the  sources  of  human  motivation  ranging  from  the  satisfaction 
of  basic  needs  to  expectancy/valence  which  attempts  to 
account  for  both  Intrinsic  and  extrinsic  factors.  Varying 
levels  of  motivation  will  affect  personnel  behavior  at  all 
levels  beginning  with  the  learning  process  during  training 
and  continuing  to  job  performance  in  the  field.  Data  which 
relects  the  differences  in  motivation  in  personnel  are  not 
currently  available.  For  the  purposes  of  this  study,  it  is 
assumed  that  since  all  personnel  are  assigned  without  bias 
following  the  attainment  of  E4,  the  external  motivation 
resulting  from  the  individual's  environment  <i.e., 
supervisor's  characteristics,  work  conditions)  is  distributed 
equally  through  both  groups.  There  are  no  assumptions  made 
regarding  the  distribution  of  intrinsic  motivation  within 
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each  group.  It  could  be  that  strikers,  since  they  are 
involved  in  a  self-paced  curriculum,  are  more  sel f-motivated 
which  could  be  a  significant  variable  affecting  Job 
performance  and  rate  of  advancement.  This  will  be  addressed 
again  in  the  conclusion. 

3.  Experimental  Mortality 

This  study  does  not  include  members  who  separated 
from  the  service  during  the  period  of  the  study.  While  it 
may  not  be  a  factor,  one  group  or  the  other  could  be 
experiencing  significant  mandatory  separation  rates  due  to 
unsatisfactory  performance.  If  those  members  are  no  longer 
part  of  the  comparison  groups,  (assuming  they  were  in  the 
initial  comparable  ASVAB  criteria  range)  the  findings  could 
be  skewed  from  the  loss  of  low  end  observations  and  will  be 
less  indicitive  of  the  true  population  behavior.  Since  the 
starting  point  of  the  study  is  the  attainment  of  E4 ,  no  data 
have  been  obtained  on  the  dropout  rate  from  the  striker 
program  as  compared  to  the  "A"  school  programs.  This  is  more 
a  measure  of  the  efficiency  of  the  program  than  it  is  of  the 
effectiveness,  but  would  provide  a  more  descriptive  picture 
of  the  overall  implementation  of  both  training  programs. 

4.  Sample  Contamination 

While  on  the  "A"  school  waiting  list,  it  is  likely 
that  some  members  are  gaining  rate  experience  at  their  parent 
unit.  This  gives  them  a  base  of  practical  experience  in  the 
field  which  enables  them  to  Incorporate  more  of  the  training 
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they  receive  at  "A"  school.  Thus,  some  "A"  school  graduates 
will  be  contaminated  by  on-the-job  training  previously 
received  in  that  rate.  There  are  no  records  to  account  for 
the  experience  level  of  the  entry  level  "A“  school  trainee. 
It  is  rare  for  an  MA"  school  dropout  to  successfully  strike 
the  rate. 

D.  SCOPE  OF  METHODOLOGY 

This  study  is  based  on  a  methodology  of  behavioral 
comparison  and  is  intended  to  be  used  as  an  indicator  of  the 
relative  effectiveness  of  the  two  primary  enlisted  rate 
training  methods.  It  does  not  attempt  to  analyze  the 
implementation  of  the  training  programs  at  a  micro  level. 
Rather,  there  are  general  statements  made  regarding  the 
characteristics  of  each  training  method.  There  is  also  no 
attempt  to  attach  program  costs  to  each  training  method, 
although  a  cost  effectiveness  study  of  training  would 
certainly  be  a  viable  area  for  follow-on  research. 
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DATA  AND  ANALYSIS 


VI  . 

Data  from  CG  PMIS  was  collected  on  current  active  duty 
personnel.  Criteria  previously  described  were  applied  to 
6,200  observations  which  resulted  in  1,264  observations  that 
were  further  sorted  by  rate,  rank  and  training  methodology. 
Data  from  the  resultant  observations  were  then  compared  to 
determine  if  differences  existed  for  average  work  factor  or 
for  rate  of  advancement  as  a  function  of  training 
methodology . 

A.  AVERAGE  WORK  FACTOR 

The  average  work  factor  represents  the  average  mark 
obtained  within  the  work  factor  composite  of  the  Enlisted 
Performance  Evaluation  form  for  all  marks  given  in  three 
marking  periods  (Fall  1987,  Spring  1988  and  Fall  1988).  The 
data  analyzed  represent  one  aspect  of  rated  job  performance 
of  those  individuals  who  met  the  criteria  for  £he  comparison. 
One  problem  encountered  in  the  data  analysis  was  the  number 
of  missing  values  associated  with  this  factor  from  the 
database.  In  many  cases,  the  1,264  observations  which 
qualified  for  the  comparison,  based  on  previously  described 
criteria,  did  not  have  enlisted  evaluation  marks  and  were 
treated  as  missing  values.  It  is  assumed  that  the  missing 
values  are  randomly  distributed  between  the  two  populations 
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and  does  not  have  a  significant  impact  on  the  results  of  the 
comparison.  In  other  words,  the  data  presented  should  be 
representational  of  the  complete  data  set  and  not  create  a 
concern  for  validity  of  the  comparisons  to  the  “true" 
behavior  of  the  populations. 

1.  Results  of  Average  Work  Factor  Comparison 
Table  4  details  the  results  of  T-test  procedures 

applied  to  the  data.  The  null  hypothesis  assumes  that  the 
average  work  factor  is  equal  for  both  groups.  The  results  of 
the  T-tests  indicate  that  the  null  hypothesis  cannot  be 
rejected.  In  other  words,  there  is  no  significant  difference 
in  average  work  factor  between  the  two  groups  across  rates  at 
either  the  E4  or  E5  level. 

2.  Discussion 

The  results  of  equal  average  work  factor  between  the 
groups  were  expected  for  the  following  reasons: 
a.  Expected  Range  of  Performance 

Performance  standards  detailed  in  the  Enlisted 
Performance  Evaluation  form  (Appendix  C>  are  designed  so  that 
the  majority  of  personnel  being  evaluated  will  fall  between  3 
and  5.  With  this  "expected"  range  thus  established, 
evaluators  may  be  reluctant  to  give  marks  outside  the  range 
unless  a  person's  performance  is  truly  exceptional  in  one 
direction  or  the  other. 
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b.  Common  Minimum  Performance  Criteria 

Both  groups  are  trained  towards  a  set  of  common 
minimum  performance  criteria  established  in  the  EQCM.  If 
both  groups  are  actually  attaining  rate  knowledge  and  skills 
according  to  the  established  criteria,  they  should  be 
evaluated  on-the-job  as  exhibiting  the  average  behavior 
described  for  each  mark,  if  positive  transfer  is  taking 
P 1  ace . 

The  true  comparison  of  effectiveness  of  training 
programs  would  be  better  established  if  data  were  obtained 
for  personnel  who  left  the  service  after  attaining  rate. 
Inadequate  marks  are  one  criterion  for  discharge  from  the 
Coast  Guard  for  unsatisfactory  performance.  Of  course,  those 
people  who  have  attrited  may  have  contributed  to  an  increased 
differential  between  the  average  marks  for  the  two  groups 
which  might  indicate  a  performance  difference  as  a  result  of 
training  method. 
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AVERAGE  WORK  FACTOR  MARK 
TABLE  4 


RATE/ 


ir/.vi 


BME4 

A 

29 

4.42 

S 

18 

4.4 

BME4 

A 

12 

4.6 

S 

17 

4.7 

DCE4 

A 

2 

4.1 

S 

6 

4.3 

DCE5 

A 

2 

4.2 

S 

6 

4.5 

EME4 

A 

8 

4.4 

S 

1 

4.7 

MKE4 

A 

42 

4.4 

S 

4 

4.1 

MKE5 

A 

21 

4.7 

S 

3 

4.9 

QME4 

A 

11 

4.4 

S 

1 

4.7 

SKE4 

A 

13 

5.0 

S 

5 

5.0 

SKE5 

A 

6 

5.3 

S 

3 

4.8 

SSE5 

A 

5 

4.8 

S 

1 

5.1 

YNE4 

A 

5 

4.6 

S 

1 

3.6 

YNE5 

A 

5 

5.3 

S 

4 

4.8 

.42 

.52 

0.23 

45 

.82 

.31 

.53 

-1  .07 

27.0 

.30 

.31 

.27 

-0.67 

6 

.37 

.07 

.40 

-1.32 

6 

.23 

,53 

-0.67 

7 

.53 

.59 

.65 

0.89 

44 

.38 

,50 

.44 

-0.38 

22 

.71 

.62 

-0.41 

10 

.69 

.42 

.48 

-0.13 

16 

.90 

.40 

.62 

1 .48 

7 

.  18 

.09 

-3.19 

4 

.03 

.45 

1 .94 

4 

.12 

.62 

.84 

1  .02 

7 

.34 

*T-Tests  for  unequal  variance  based  on  F-Test  results. 
2Average  Work  Factor. 
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A  larger  sample  size  would  Increase  the  power  of 
these  tests  and  also  decrease  the  possibility  that  one 
outlier  would  skew  the  results.  The  SS  E5  comparison  of 
striker  and  "A"  school  methods  only  uses  one  striker  mark  and 
five  “A"  school  marks  and  shows  a  significant  difference  at 
the  .05  level  of  test  significance.  But  with  only  one 
striker  mark,  there  are  too  many  explanations  available  to 
account  for  this  differential  that  have  nothing  to  do  with 
training  method.  As  a  result,  the  comparisons  with  larger 
sample  sizes  are  more  credible  and  are  more  likely  to  be 
representative  of  the  “true"  behavorial  differences  between 
the  groups  as  a  result  of  training  method. 

Previous  studies  have  shown  that  aptitude  does  not 
necessarily  predict  actual  job  performance.  Used  in 
conjunction  with  the  results  of  this  comparison,  it  would 
seem  likely  that  the  criteria  of  minimum  ASVAB  composite 
required  for  "A"  school  used  in  this  study  could  be  relaxed 
and  the  T-test  comparisons  would  again  result  in  no 
significant  difference  in  rated  performance  as  a  function  of 
training  methodology.  The  ASVAB  selection  criteria  becomes 
more  important  in  relation  to  the  rate  of  advancement 
comparison  in  the  next  section. 

B.  AVERAGE  RATE  OF  ADVANCEMENT 

The  average  rate  of  advancement  represents  the  average 
number  of  days  taken  to  advance  to  E5  from  the  attainment  of 
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E4.  Of  the  strlkeab-le  rates,  only  four  are  comparable  due  to 
population  size  constraints. 


1.  Results  of  Average  Rate  of  Advancement  Comparison 
Table  5  details  the  results  of  the  T-test  procedures 

applied  to  the  data.  The  null  hypothesis  assumes  that  the 
average  rate  of  advancement  is  equal  for  both  groups.  The 
results  of  the  T-test  are: 

o  There  is  a  significant  difference  in  the  rate  of 

advancement  to  E5  in  both  the  BM  and  MK  rates  at  the  .05 
level  of  test  significance  (strikers  advance  almost 
twice  as  fast  as  "A"  school  graduates). 

o  There  is  no  significant  difference  in  rate  of 

advancement  to  E5  in  either  the  SK  or  YN  rates  at  the 
.05  level  of  test  significance. 

o  The  distribution  of  advancement  rate  for  the  BM  "A" 
school  population  is  bimodal  whereas  the  BM  striker 
population  exhibits  a  normal  distribution.  The 
remaining  rate  distributions  are  difficult  to 
characterize  due  to  low  number  of  observations. 

2.  Discussion 

The  differential  rate  of  advancement  could  result 
from  the  effects  of  a  variety  of  influences.  A  review  of 
advancement  criteria  detailed  in  section  II.  C.  shows  that 
rate  of  advancement  is  dependent  upon: 

o  Minimum  performance  qualifications  (to  qualify  to 
participate  in  SWE  competition). 

o  Composite  SWE  score. 

o  Time  in  service. 

o  Time  in  rate. 

o  Medals  and  awards. 

o  Needs  of  the  service. 
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With  these  criteria  in  mind,  the  following  points  may 
explain  why  an  advancment  rate  differential  exists  in  the  BM 
and  MK  rates  and  not  in  the  YN  and  SK  rates. 


AVERAGE  RATE  OF  ADVANCEMENT  TO  E5  FROM  E4 

TABLE  5 

RATE  ■  ■METHOD  N _ MEAN  SIDDEV _ I _ BE _ PRQB>1T1 


BM 

A 

24 

10641 

510.3 

3 . 752  34 

.0007 

S 

43 

629 

330.1 

MK 

A 

64 

1070 

454.3 

3.413  69 

.0011 

S 

7 

468 

312.5 

SK 

A 

14 

967 

370.0 

1.303  20 

.2096 

S 

8 

761 

337.4 

YN 

A 

22 

981 

428.2 

-0.823  25 

.4203 

S 

5 

1144 

226.6 

*Mean  number  of 

days  to 

advance 

to  E5  after 

attaining 

2Assume 

unequa 1 

variance  as  resu 

It  of  F-Test 

• 

3Assume 

equal  variance 

as  result 

of  F-Test . 
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a.  Mechanical  Skill  Transfer 

The  mechanical  skills  required  to  perform  jobs  in 
the  BM  and  MK  rates  may  be  more  effectively  taught  and 
transferred  from  the  OJT  setting  to  the  workplace  in  a 
self-paced  striker  program  than  they  are  in  a  formal  "A" 
school  setting.  If  a  majority  of  the  practical  factors 
required  for  advancment  are  mechanical  in  nature  and 
mechanical  skills  are  taught  more  effectively  in  a  more 
interactive,  on-the-job  training  environment,  then  strikers 
may  be  ready  to  take  the  SWE  sooner  than  "A"  school  gradutes 
as  a  result  of  getting  their  practical  factors  signed  off  at 
a  faster  rate. 

Within  the  SK  and  YN  rates,  there  may  not  be  a 
distinct  advantage  from  teaching  clerical  or  organizational 
skills  in  a  self-paced  striker  program  in  relation  to  a 
formal  school  setting.  Both  programs  may  produce  graduates 
who  have  the  same  capability  for  completing  practical  factors 
required  for  SWE  competlon  and  advancement  to  the  next  rate. 

b.  Learning  Methodology  Transfer 

The  nature  of  the  striker  program  prepares  those 
who  successfully  complete  the  program  to  continue  to  advance 
their  knowledge  and  skills  in  the  same  way  they  are 
accustomed,  i.e.,  self-paced,  correspondence  work  to  complete 
required  courses  and  learning  skills  on-the-job.  "A"  school 
graduates  are  accustomed  to  classroom  learning  and  a 
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controlled  teaching  environment.  They  must  adopt  a  different 
learning  strategy  to  advance  to  E5  both  in  signing  off 
practical  factors  and  in  competing  in  the  SWE.  Strikers  have 
previous  experience  with  the  SWE  as  a  criteria  for 
advancement  to  E4.  Again,  this  factor  may  be  more 
significant  in  an  environment  requiring  mechanical  skills  to 
complete  tasks  than  in  an  environment  which  requires  more 
knowledge  and  administrative  procedure  skills  for  task 
compl et i on . 

c.  Duration  of  Instruction 

The  length  of  time  taken  to  develop  a  conceptual 
framework  and  acquire  basic  rate  skills  may  provide  an 
advantage  to  strikers  who  have  no  established  course 
duration.  Consequently,  with  the  striker  "curriculum"  spread 
over  a  longer  period  of  time,  they  may  be  able  to  more 
effectively  incorporate  their  training  in  a  conceptual 
framework  which  assists  them  in  acquiring  new  skills  and 
knowledge  in  their  career.  They  also  may  be  working  on  E5 
practical  factors  as  a  part  of  their  striker  duties.  This 
could  give  them  a  head  start  over  comparable  "A"  school 
attendees  who  are  being  taught  only  to  the  E4  rate  criteria 
set  in  the  EQCM,  in  as  short  a  time  duration  as  possible. 

This  logic  does  not  account  for  the  insignificant  difference 
in  rate  of  advancement  for  the  SK  and  YN  rates. 


d.  Service  Experience 

As  shown  in  Table  6,  the  striker  population  has  a 
mean  time  in  service  at  the  point  of  attaining  E4  which  is 
greater  than  "A"  school  graduates  for  all  rates  compared. 
While  this  difference  is  only  significant  for  the  BM  rate 
because  of  the  spread  of  the  data  and  the  relatively  small 
number  of  observations,  the  Time  in  Service  (TIS)  variable 
does  count  towards  11%  of  the  total  SWE  composite  score  used 
for  advancement.  More  time  in  service  could  also  increase 
the  general  experience  base  of  striker  candidates.  It  should 
be  noted  that  the  pay  base  date  was  used  for  the  members 
entry  date  to  the  service.  Some  observations  were 
questionable  because  of  the  length  of  time  taken  to  achieve 
E4  (i.e.,  some  took  eight  years)  but  they  were  included  in 
the  calculations  because  it  was  deemed  possible  to  take  that 
long  to  make  E4  in  some  cases  and  also  there  was  no  way  to 
tell  if  the  member  had  interrupted  service  from  the  data 
anal yzed. 

e.  Motivation 

If  either  group  is  more  motivated  to  perform 
their  jobs  or  advance  as  a  result  of  personal  or  external 
iactors,  they  may  show  significant  differences  in  behavior. 
Intrinsic  motivation  is  difficult  to  quantify.  No 
assumptions  are  made  about  this  variable  in  relation  to  which 
group  could  be  "more"  motivated  to  advance. 
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AVERAGE  TIME  IN  SERVICE  AT  E4 


TABLE  6 


RATE  METHOD  N _ MEAN _ STDDEV _ 1 


DF  PROBMT1 


BM 

A 

24 

12211 

480.0 

-2 . 381 2 3 

65 

.0203 

S 

43 

1491 

424.0 

MK 

A 

64 

1145 

702 

-1.893 

65 

.  1038 

S 

7 

2009 

1184 

SK 

A 

14 

1256 

786 

-1.442 

20 

.1661 

S 

8 

1837 

1108 

YN 

A 

22 

1381 

791 

- 1 . 822 

25 

.0809 

S 

5 

2140 

1073 

1Mean  number  of  days  to  advance  to  E4  from  pay  base  date 

2Assume  equal  variance  as  result  of  F-test. 

3Assume  unequal  variance  as  result  of  F-test. 


f.  Unit  Familiarity 

Strikers  may  be  more  likely  to  stay  at  the  unit 
where  they  received  OJT,  which  could  give  them  an  advantage 
over  "A"  school  graduates  In  relation  to  knowledge  they 
already  have  concerning  unit  processes  and  being  familiar  and 
secure  in  the  work  environment.  "A"  school  graduates  may 
require  a  higher  output  of  time  and  effort  to  Just  get  in  the 
groove  of  a  new  unit.  They  may  not  be  able  to  apply  as  much 
of  their  personal  resources  towards  advancement  as  soon  as  a 
striker  who  could  immediately  continue  with  his  advanced 
learning  after  attaining  E4.  Data  concerning  this  variable 
were  not  attained,  but  if  it  were  significant,  it  seems 
likely  that  it  would  affect  the  YN  and  SK  rates  in  much  the 
same  way  that  it  affects  the  BM  and  MK  rates.  This  effect  is 
not  apparent  from  this  study. 
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VII 


CONCLUSION  AND  RECOMMENDATIONS 


A.  CONCLUSION 

This  study  has  reached  three  basic  conclusions: 

o  There  Is  no  significant  difference  in  rated  work 

performance  between  graduates  of  "A"  school  and  striker 
programs. 

o  There  is  a  significant  difference  in  rate  of  advancement 
to  E5  between  "A”  school  and  striker  program  graduates 
in  the  BM  and  MK  ratings.  Strikers  advance  at  almost 
twice  the  rate  of  "A"  school  graduates. 

o  There  is  no  significant  difference  in  rate  of 

advancement  to  E5  between  "A"  school  and  striker  program 
graduates  in  the  SK  and  YN  ratings. 

It  is  a  risky  proposition  to  make  sweeping 
generalizations  about  program  effectiveness  in  relation  to 
job  performance.  The  model  specified  and  the  variables  used 
must  be  assessed  along  wi th  the  findings  to  gain  a  more 
precise  picture  of  true  behavior. 

There  are  many  bottom  lines  that  the  Coast  Guard  must 
assess  when  looking  at  training;  including  the  desired 
outcome,  cost  effectiveness  and  efficiency  of  the  training 
programs . 

With  the  available  data,  this  paper  has  assessed  the 
effectiveness  of  the  current  initial  rate  training  programs 
in  the  Coast  Guard  in  relation  to  job  performance  and 
productivity.  It  could  be  argued  that  a  faster  rate  of 
advancement  correlates  with  increased  productivity.  With 
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advancement  comes  increased  responsibility,  greater  skill 
level  and  Increased  Job  efficiency  and  effect ivenss.  In 
general,  we  want  our  personnel  to  advance  as  quickly  as 
possible  while  being  competent  and  effective  on  the  Job. 

With  this  in  mind,  the  next  questions  should  be: 

o  What  is  the  cost  effectiveness  of  "A"  school  compared  to 
striker  programs? 

o  Can  more  efficient  and  standardized  striker  programs  be 
developed? 

o  Are  "A"  schools  preparing  their  trainees  to  advance,  or 
only  to  perform  at  the  E4  level  of  expertise? 

B.  RECOMMENDATIONS 

The  following  recommendations  are  made  with  reference  to 
further  study  in  the  area  of  training  program  effectiveness. 

1.  Cost  Effectiveness  Study 

Perform  a  cost  effectiveness  study  evaluating 
performance  as  a  function  of  rate  trai n i ng  method,  minimum 
ASVAB  composite  and  training  duration.  This  could  present 
findings  which  relate  to  the  next  recommendation. 

2.  Establish  Standards  and  Improve  Efficiency 
Establish  standards  and  improve  the  efficiency  of  the 

striker  programs.  It  is  difficult  to  speculate  on  the 
efficiency  of  the  variety  of  striker  programs  being 
implemented  in  the  Coast  Guard,  but  observations  Indicate 
that  strikers  are  generally  on  their  own  with  reference  to 
the  lessons  they  set  themselves  up  to  receive.  Some  units 
have  extremely  well  documented  curriculums  for  strikers  and 
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other  are  ad  hoc.  The  Coast  Guard  could  develop  a  pilot 
program  for  strikers  using  computer-aided  instruction  or 
interactive  video  which  could  help  standardize  the  knowledge 
and  skills  all  E4/s  in  a  particular  rate  should  possess. 

This  might  also  bypass  the  variability  of  effectiveness  of 
on-the-job  trainers  who  have  not  necessarily  had  instructor 
train i ng. 

3.  Perform  External  Evaluations 

Perform  external  evaluations  of  striker  programs  in 
the  same  way  they  are  currently  being  used  for  "A"  schools. 
This  will  give  a  better  assessment  of  accomplishments  and 
deficiencies  of  the  two  training  methods. 

4.  Review  Selection  Criteria 

Review  selection  criteria  for  "A"  schools.  If 
strikers  and  "A"  school  graduates  have  the  same  performance 
evaluations  and  strikers  actually  advance  faster  than  their 
"A"  school  counterparts  of  comparable  aptitude  CBM  and  MK 
rates),  then  they  may  actually  be  able  to  perform  adequately 
in  a  classroom  setting.  Since  the  ASVAB  is  supposed  to 
predict  performance  in  the  classroom,  a  comparison  of  "C" 
school  performance  for  both  groups  might  be  enlightening  in 
the  determination  of  the  utility  of  an  ASVAB  composite 
criteria  for  selection  to  attend  "A"  school. 

5.  Prepare  Graduates  to  Transition  Process 

Prepare  "A"  school  graduates  for  the  transition  to  a 
learning  environment  that  requires  self-motivation  and  is 
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based  on  Job  site  training  instead  of  formal  instruction. 

This  may  not  be  a  problem  with  rates  in  which  the  "A"  school 
learning  environment  is  very  similar  to  the  learning 
environment  in  the  field,  but  some  training  methodologies  may 
not  transfer  well  at  all.  If  the  "A"  school  graduates  are 
prepared  to  learn  in  a  more  interactive  way  on-the-job,  they 
may  acquire  skills  and  knowledge  at  a  faster  rate  and 
subsequently  advance  more  quickly. 

The  preceding  recommendations  are  no  way  Intended  to 
slight  the  efforts  of  anyone  in  the  Coast  Guard  training 
community.  The  Coast  Guard  prepares  its  personnel  to  perform 
their  jobs  well  and  this  study  asks  questions  with  the  intent 
of  improving  our  service's  effectiveness  and  our  personnel's 
job  satisfaction. 
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APPENDIX  A 


RATE  AND  GENERAL  TASK  AREAS 


RATE 

Boatswains  Mate  (BM) 

Damage  Control  man  (DC) 

Electricians  Mate  (EM) 

Machinery  Technician  (MK) 

Quartermaster  (QM) 
Storekeeper  (SK) 

Subsistence  Specialist  (SS) 

Yeoman  (YN) 


GENERAL  TASK  AREAS1 

Operation  and  navigation  of 
small  boats,  store  cargo, 
handle  ropes  and  lines. 

Welding,  firefighting,  pipe¬ 
fitting,  woodworking,  shore 
facility  maintenance. 

Operation  and  repair  of 
electrical  power  plants  and 
equipment . 

Operation  and  maintenance  of 
engines,  steering  and 
propulsion  systems. 

Ship  navigation  and  signaling. 

Provision  and  accounting  for 
supply  of  clothing,  spare  parts 
and  commissary  items. 

Prepare  crew  meals  and  procure 
mess  suppl i es. 

Maintain  personnel  and  unit 
records  and  prepare 
correspondence . 


*The  general  areas  are  not  intended  to  be  inclusive  of 
all  tasks  performed  within  each  rate,  but  rather  an  indicator 
of  the  primary  focus  of  each  rate. 
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APPENDIX  B 


COMDTINST  M1414.8A 


W'%5 


RECORD  OF  PRACTICAL  FACTORS 

_ EM _ 

PRIVACY  ACT  STATEMENT 


CG-'JOJ  RECORD  OF  PRACTICAL  FACTORS 

In  accordance  wiih  5  USC  552a(eK3).  the  following  information  is  provided  to  you 
when  supplying  personal  information  to  the  U  S  Coast  Guard 

1  Authority  which  authorized  the  solicitation  of  the  information  14  L'SC  352 

2  Principal  purposed)  for  which  information  is  intended  to  be  used  To  record  comple¬ 
tion  of  practical  factor  requirements  by  Coast  Guard  Regular  and  Reserve  enlisted 
personnel  for  advancement  eligibility. 


3  The  routine  uses  which  may  be  made  of  the  information:  To  provide  a  record  of 
proficiency  m  each  practical  factor  demonstrated  for  advancement  to  the  neat  higher 
rate 

4  Whether  or  not  disclosure  of  such  information  is  mandatory  or  voluntary  (required 
by  law  or  optional)  and  the  effects  on  the  individual,  if  any.  of  not  providing  all  or 
any  part  of  the  requested  information:  Disclosure  of  the  information  is  voluntary . 
but  non-disclosure  may  result  in  disqualification  of  eligibility  for  advancement  to  the 
neat  enlisted  rate. 


INSTRUCTIONS 


ALL  PERSONNEL 

CG-3303C  shall  be  utilized  to  record  the  completion  of  practical  factor  requirements 
by  enlisted  personnel  of  the  Coast  Guard  and  Coast  Guard  Reserve  as  outlined  in  the 
Enlisted  Qualifications  Manual.  COMDTfNST  MI4I4  8  (ofd  CG-31 1). 


Practical  factors  added  by  amendment  to  COMDTfNST  MI4I4.»  (o*d  CG-iii)  shall 
be  entered  in  the  spaces  provided 

CGR  (INACTIVE  DUTY)  PERSONNEL 


As  proficiency  m  each  practical  factor  is  demonstrated,  an  entry  is  to  be  made  in  the 
DATE  and  INITIALS  columns 

Waiver  of  individual  requirements  shall  be  noted  in  the  remarks  section  Do  not  date 
and  initial  watered  requirements 


Prior  to  commencement  of  ADT,  the  member's  Reserve  Unit  shall  indicate,  by  circling 
in  red.  those  factors  which  cannot  be  completed  during  inactive  duty  and  should  be 
completed  on  ADT. 


”n'G  ELECTRICIAN’S  MATE  *""ev,AI,0’‘  EM 

USCGR  (INACTIVE  OUTYj  PERSONNEL 

OATES  Of  COMPLETION  Of  PRACTICAL  FACTORS  CHECKOUT  FOR  RATE  LEVEL 
€  a  I  S  E-( 

RESERVE  UNIT  NO 

t  »  18  E  9 

LOCATION 

PRACTtCA*.  FACTORS 

namai 

practical  factors 

1  COMPLETED 

r  date  i 

mnm 

mm 

fTOjTTTl 

G  2  ELECTRICIAN  S  MATE  (EMI.  GROUP  III  RATING -ENGINEERING 

AND  HUU 

SCOPE 

fcUvruian  i  Maiev  srand  waich  on  motors.  generators.  swuchboa'd*.  and  control 
equipment.  operate  electrical  equipment,  maintain  and  reran  powet  and  iigr/tng  cir¬ 
cuits.  clecincal  futures,  moiors.  generators,  distribution  switchboards,  and  other  elec¬ 
trical  equipment,  test  for  short  circuits,  froundv  or  other  casualties  ard  repair  and 
rebuild  electrical  equipment  in  an  electrical  shop 

QUALIFICATIONS  FOR  ADVANCEMENT 

1  Practical  factors 

A  FINDAMENTMSOF  ELECTRICTH  AND  ELECTRONICS 

an:  Interpret  schematic  diagram*  of  eie.mcal  .»'.«:•»  .n.-ud.i.g  ras..  \e»;.d  'taic 

vI'VUIIS 

J"!  Operate  ihe  following  standard  tc%i  equipment  used  in  srsuirg  electrical  and 
elCstronic  equipment 
a  Voltmeter 

h  Ammeter 

Wattmeter 
.1  Mulltmeier 

e  Ohmmcter 

l  Megger 

f  Erequen».s  meter 

h  Phase- sequen.e  indicator 

i  Power  factor  merer 

1  Thermocouple  msi rumen? 

k  Transistor  icsiei 

1  Stroboscopic  tachometer 

tr  Clamp-on  ammeter 
n  Oscilloscope  and  asscviared  equipment 
■U'l  Test  internal  circuiis  of  electrical  equipment  lot  .oni  r-jiu.  %►<*•'  .  ?;v’i'  and 
ground' 

Measure  electrical  quantities  such  js  voltage.  current,  and  resis-an.e  and  .om 
pare  wiih  established  values 

■tos  Evaluate  test  equipment  for  correct  operation  make  AUTHORIZED  repai’s 
and  calibrations  according  to  manufa^mre'  v  m‘» ruction v 
■UiA  i  onvert  degrees  celsius  to  degree'  larenhei' and  sice  versa 

Operate  an  Instrument  Transformer  used  :n  «ert:cng  ele.tr ua1  a-d  ee."om. 
equipment 

‘•(•Z  l  *e  an  oscilloscope  to  view  circuit  waveforms,  and  compare  wi*b  eviahlishrd 
optimum  performance  waveform*  required  m ele.-rt;ai equipmer 

Demonsrraie  correct  servicing  procedure'  for 

a  Diodes,  transistors,  silicon-controlled  re.n.'ie*'  thermistors  arc  pr.n red 

Circuit  board* 

Operate  the  following  standard  test  equipment  used  m  sen^.rj  electrical  and 
elecfrom.  equipment 
a  Ground  fault  meter 
b  Voliage  tester 

B  f  IR*  I'lTS  WIRING  AND  CABt  E  *• 

40|  Using  proper  procedures  and  equipment .  locate  and  replace  btc<*  r.  'use' 

402  Solder  electrical  conneciions  and  spl.ee' 

40.'  Isotare  mdo  iduat  circuits  m  electrical  dismbunor  worn 

4Ta  Se'ec  correct  tspe*  and  sire'  of  woe  and  insulaiion  for  *an'»u-  apr  a  i  *»• 

40?  Accomplish  the  following  maintenance  on  circuit  breakers 

a  L  ubricate  bearing  point  and  bearing  surfaces,  including  latches 
b  Clean  all  surfaces,  with  a  dry  doth,  blower,  or  sacuum  cleaner,  using 
approsed  methods 

c  Inspect  the  sealing  surfaces  of  contactor  and  relay  armatures  and  pole 

faces  to  see  that  they  are  clean,  free  from  rust,  and  seated  properly 
.501  Accomplish  the  following  maintenance  on  circuit  breakers 

a  Check  and  replace  pins,  bearings,  latches,  and  contact  or  mechanism 
springs  w here  excessive  wear,  corrosion,  or  overheating  is  evidenced 
h  Inspect  trip  shafts,  toggle  linkages,  and  all  other  mechanical  pans  io  see 
ihat  thes  operate  freely  and  without  binding 
i  Inspect  mechanical  and  electrical  connections,  including  mounting  bolts 

and  screws;  draw -out  disconnect  devices  and  control  wiring 
d  Remove  and  replace  circuit  breakers 

$02  Detect,  locate,  and  repair  grounds,  open  circuits,  and  shon  circuits  in  degauss¬ 
ing  svsiems 

nO!  Remove,  test,  and  replace  defective  components  in  auiomatis  degaussing  con- 
tr.'l  pane!' 

l  MOTORS  AND  GENERATORS 

40!  Esamme  running  moiors  and  generators  for  vibraiion.  unusual  or  excessive 
muse,  heating,  and  lubricant  leakage 

40J  Detect  and  locale  grounds,  open  circuos.  and  short  nuu.-*  in  AC  and  DC 
motors  and  motor  controllers 

40'  <  lean  and  lubricate  elect ru  motors  and  trustor -generator  set* 

404  Remove  from  (he  line  and  secure 

a  A  single  AC  generator  connected  to  a  bus 

h  A  single  DC  generator  connected  io  a  bus 

c  A  DC  generator  which  has  been  operating  in  parallel  with  another  genera 

d  An  At  genet ator  which  has  been  operating  m  parallel  with  another  genet 

ator 

40'  Sian  and  put  on  ihe  line 

a  fX  generators  for  parallel  operation 
b  A  DC  general  or  io  us  bus  for  nonparallel  operat>c*ii 

<  An  AC  generator  io  ns  bus  for  nonparallel  operation 

d  AC  generators  for  parallel  operation 

41V.  v:  upanemrrgfftcv  gtnrt»ior  for  automatic  operation 

40'  Measure  insulation  resistance  of  alternators,  geneiaioiv.  a  sd  motors 

40g  Inspect  for  and  uirirci  deficiencies  in  bruvhe*.  'u*.h  a-  t  AW  manufacturer's 
instruction'! 
a  Brush  pigtail* 

b  Brush  alignment  and  distance 

v  Brush  holders  • 

d  Brush  pressure 

40*r  Replace  bearing'  in  motors-  generators 

410  Serv.ce  AC  and  DC  motor  controllers  including 

a  Rerla*mg  contact  tips,  contactor  assemblies,  solenoid  coils,  overload 
reiavs  and  wiring 

e  Adjusting  overload  and  lime-sequence  relaw.  contact  gap*,  and  comae? 

rfC'Vj’r 

.  Bench  testing  to?  propei  operation 

50|  Inspect  and  correct  defuiercies  m 
a  Commutators 
b  C  olteci  »r  i  mg- 

M)2  l  ndeixu?  arma?ure  commutator  s 

V-i  ferti'rm  te'*'  adjusimenis.  ar.d  tepa.rs  on  elec,fomech*m. ai  *e*some».ha 
ntsn.v  *nd  cvncb.ro  circuits  including 
«  /e'.xng  o'  >vn;h'i" 

*»AM(  !««•  f.i|i  M-ddw  i A.i.*1 

_ i 
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CU1V1UU1N51  M1414.&A 


PRACTi_a.  FACTORS 


ri.vra 

□ffilDI 

Tewing  of  servomotors  and  amplidvnes 
Making  phase  and  balancing  adjustments 
Detect,  locate,  and  repair  grounds,  open  circuits,  and  chon  circuits  in  ship's 
service  and  emergent)  generators  and  associated  switchgear 
602  Inspect  and  te>r-opcratr  automaiu  starting  equipment  of  emergens)  genera¬ 
tors 

.603  Operate  and  maintain  AC and  D<  ship  propulsion  equipment 
Inspect,  test,  and  adjust  voltage  regulators 


.601 


6CM 


D  El  ECTRIC  Al  SYSTEMS  PROPULSION  CONTROL  .  BATTERIES. 
APPL1AM  ES,  INSTRl  MfNTS.  AND  f  l\Tl  RES 

401  Replace  storage  and  dry  cell  batteries 

402  Replace  worn  gaskets  and  seals  on  watertight  electrical  futures 

403  Repair  portable  electric  tools,  portable  lights,  fans,  and  appliances  by 

a  Testing  component  pans  feu  grounds.  open  circuits,  and  shon  circuits 
b  Cleaning  electric  contacts  and  windings  or  elements 
«.  Replacing  defective  cords,  plugs.  sw;tcne».  elements,  and  worn  brushes, 
bearings  and  bushings  etc 

404  Maintain  the  follow  mg  electrical  ss stems  on  small  boats 

a  Ignition  (gasoline  engine i 

b  Starting  heater  circuit  (diesel  engine) 

c  Lighting 
d  Starter 

c  Generator  and  alternators 
f  Voltage  regulator 
g  Batteries 

405  Conduct  test  discharge  and  various  t>pes  of  charges  on  storage  batteries 
.406  Place  new  storage  batteries  on  drs  state)  in  service 

407  Maintain  and  repair  sound-powered  telephones  and  circuits. 

.408  Maintain  electric  galles  equipment  (ranges,  griddles.  fr>  kettles,  roasting 
ovens,  baking  os  cm.  cic.tbs 

a  Locating  and  repairing  grounds,  open  circuits,  and  short  circuits, 
b  Inspecting  and  insuring  that  ptoper  cleanliness  is  maintained 

409  Replace  or  repair  defective  lugs  or  connectors  of  storage  batter)  cables. 

410  Maintain  and  repair  portable  and  installed  baiters  charging  systems 
.41 J  Maintain  1C  equipment  including  call  bell  circuits 

501  Maintain  electric  galles  equ'pmcnt  (ranges,  griddles,  fry  kellies,  roasting 
ovens,  baking  mens,  etc  iby 

a  Adjusting  temperature  control'  and  safety  dev  ices 
b  Replacing  defective  heating  units,  thermostats.  safct>  devices,  switches, 
relavs.  and  wiring 

502  Maintain  1C  equipment  including 
a  Alarm  and  warning  s>  stems 
b  Annunciators 

v  Temperature  indicating  equipment 
*03  Operate  manual  and  automat  tc  degaussing  equipment 

601  Maintain  electrical  and  solid  state  propulsion  control  and  auxiliary  control  sys¬ 
tems  such  as  consoles,  governor  controls,  eu 

602  Pe*form  maintenance  on  plotters  and  associated  dead  reckoning  anafs/er  and 
mduator  iQR  Alt 

6f>*  Mairtam  ssnehro  amplifiers  underwater  logs,  dummy  logs,  dead-reckoning 
trace's  fl)R7  j.  dead-reckoning  answers  (OKA),  and  wind  direction  and  speed 

•ndisauv  systems 

RU  Maintain  gv  rocompa"  and  repeats*  ss  stems 

L  K  t\V  I  H  AM)  [  KdHlM.l  Ql  Il'MfM 

4f-’  Operate,  tnspest  ad.u**  Jean.  :urr»ate.  rcpa.r  and  test  signal  lights  and 
searsh..gnis 

402  1  es:  ar.J  repair  running  and  anchor  light  ssst?rr.‘ 

ant  Provide  emergen. >  power  :o  mam,  d.sirihunnn  hoard  Iron:  emergency  switch¬ 
board  through  feedback  switch 
404  Replace  power  and  light  cable  aboard  ship 

40*  Detect,  locate,  and  repair  grounds,  open  circuits,  and  short  circuits  in  lighting 
pc»er  distributer,  cable. 

40b  C 0"ncc'  shore  power  to  mam  dist'ibution  boaro  b>  observing  proper  proce- 
du*es 

*0l  ln*taT  new  power  and  lighting  circuits 
*02  Test  ART  andMBT  fo*  proper  operator 

Rcmo«e.  test,  and  install  instrument  iransfotmerv  and  meters  on  power  and 
ligbftrg  switchboard'  a”d  .or’roi  pane’s 

602  Supe'vsf  and  "a  -  posonne'  m  operation,  ma.ntenartve.  repair,  and  safety 
precaution*  pertam-rg  u*  power  and  lighting  euu.pn’.fr.t 
foi  F  s’lmate  time  and  mater ia!  needed  lor  repair  ol  ps»wer  and  lighting  equipment 
6Ad  Maintair  and  repa-r  AHT  and  MHT 

»  w  AT(.  HST  AMJIVp 

40)  Qualifv  as  a  watch'tar.dc*  on  a  D<  ship's  service  generator  and  distribution 
switchboard 

a  '  isualls  scan  the  various  switch  heard  metfs  and  indicators  to  determine 
whether  generate*  is  operating  proper/. 

4T;  Qjalit  •  to  stand  ele.tr '.a'  wat.*  at  'be  following  stations 
a  Steering  engireroom 
h  Deg sussmg  switchboard 

.  I  mergettvs  sw»>chboa*d 

d  Bs'w  thrii'ir- 

4iii  Oualii'  to  stand  watvb  on  an  A(  ship  s  serst.r  generate'  and  distribution 
sw  it.hboarj 

a  \isualiv  scan  the  various  sw. ’.bboard  meter,  and  indicators  to  determine 
•  ne’ her  the  prorer  toad  v  being  tarried  and  the  generator  is  operating 
properly 

b  Take  and  log  readings 

.  Shift  to  siandhs  automata  voltage  regulato* 
o  C  ontro!  voltage  manuall'  du-mg  emergen,  v  .on  Jit  ions 
e  Maintain  norma  soltaee 


PRACTICAL  FACTORS 


f  Marmara  Normal  frequency 

g  Set  up  distribution  board  for  general  quanm  condition 

-404  Qualify  to  stand  watch  on  auxiliary  boilers  and  equipment  - 

.405  Qualify  to  stand  gyrocompass  watch  and  be  capable  of  tuning,  stopping,  and 
performing  adjustments  for  speed  and  latitude 

.406  Quahfy  as  a  repair  party  electrician. 

.407  Operate  auxiliary  equipment  such  as  boilers,  oils  water  separators,  purifiers, 
etc 

.501  Qualify  to  stand  watch  on  main  propulsion -control  switchboard. 

.502  Maintain  auxiliary  equipment  such  as  boilers,  oily  water  separators,  purifiers, 
etc. 

60 1  Qualify  to  stand  watch  on  main  propulsion  machinery 

-  70 1  Qualify  to  stand  senior  engineering  watch  on  board  ship 

G  SAFETY 

.401  Demonstrate  under  simulated  conditions  the  rescue  of  a  person  in  contact  with 
an  energized  electrical  circuit.  resuscrtatKir  of  a  person  unconscious  from  elec¬ 
trical  shock,  and  treatment  for  electrical  burns. 

.402  Demons  rate  safety  precautions  for  servicing  equipment  aloft . 

.403  Demonstrate  safety  precautions  for  rigging  casualty  power 

.404  Demonstrate  ability  to  isolate  equipment  for  repairs,  including  such  safety  pre¬ 
cautions  as  tagging  switches,  removing  fuses,  grounding  lesi  equipment,  and 
using  the  safety  shorting  probe. 

.405  Demonstrate  treatment  of  acid  burns 

.601  Conduct  electrical  emergency  drills 

.602  Train  personnel  in  principles  and  practices  of  electrical  safety 

H  LOGIC 

None 

1  ADMINISTRATION 

.401  Locate  and  use  for  maintenance  and  repair  information 
a.  Naval  Engineering  Manual (CG-41 3 1. 
b  NAVSHIPS  Technical  Manual 
c  Manufacturer’s  instruction  Books 
d.  Blueprints 

c  Current  supply  system  catalogs  and  microfiche 

f  CALMS  -  Combined  Allowances  for  Logistics  Maintenance  and  Support 
system. 

g  Locally  prepared  mainirenance  check  of!  sheets  on  PMS  cards  and 
records 

h  BOSS  (Boat  Outfit  Support  System) 

501  J  ocate.  prrparr.  use.  and  maintain  records  repon  s.  and  pubhsaiionv  used  bv 
the  division 

.502  Determine  quarterly  requisition  requirements  for  the  engineering  department 
or  your  division 

601  Prepare  CSMP  cards  IANV  district  instructions 

602  Prepare  and  maintain  engineering  report'  *evO*d'.  3rd  <-1es  -r  a^'dance 
with  the  Nasal  Engineering  Manual 

701  Conduct  depart  mental  instructions 

702  Conduct  on-i hr- job  training  within  the  division 

.703  Esumaie  time,  labor,  and  materials  required  for  repair  of  machinery,  siryc- 
tures.  equipment,  or  systems 

.704  lake  charge  and  manage  ihe  engineer. n,:  deparir.ev  on  a  vn.j.:  sure'  or  an 
engineering  division  or  shop 

’0?  P:cpa*i  shipsarj  availability  work  red.  «*!»  and  '.-eviu  .*»  -*-vi  as  an  ir.spe,. 
(or  ol  shipsard  work 

SENIOR  CHIEF  ELECTRICIAN  S  MATE  (EMCS1 

1000  Prastual  Tael  or  V 

.801  Provide  to  the  engineer  technical  information  and  advice  s*e*nmg  capabilities, 
limitations,  reliability,  and  operation  of  electrical  ssstemv  and  awociated 
equipmem 

■902  Direct  operation  and  control  of  electrical  distribution  and  intenc*  communica¬ 
tion  systems  and  circuits 

W*J  Plan  emergencs  drills  for  rngiiseenng  personnel 

804  Plan,  nrgani/e.  and  direst  work  of  peivonnel  operating  and  maintaining  elestr.- 
cal  sy  stems 

805  Assisi  in  planning  piojecis  to  be  accomplished  bv  the  engineer. depanmen! 
during  availabilities  and  supervise  scheduled  work 

806  Tram  subordinate  personnel  in  ihe  procedure'  for  prepa'ing  engineering 
'eportv  and  base  or  shipsard  work  requests,  and  lo*  maintaining  engineering 
records 

MASTER  CHIEF  ELECTRICIAN’S  MATE  IEMCM) 

1  OOt)  Practical  Factors 

901  Supervise  personnel  in  the  operauon.  maintenance,  overhaul,  procu'emenr. 
and  survey  of  elect ncal  equipment 

902  Coflcci.  prepare,  and  disseminate  rechniAf  information  pertaining  ro  testing. 
mamienar.ee.  and  repair  of  electrical  and  1C  equipment  and  asvO'iatrd 
sy  steins 

903  Prepare  general  correspondence  concerning  hvcai.  supp!' .  and  administrative 
mailers 

904  Assist  m  ihe  management  of  engineering  records 

905  Assist  m  the  fnrmulanon  ol  plans,  pohcies.  and  budget  requirements  for  tre 
engineering  department 

.906  Prepare  examinations  for  enlisted  personnel  m  the  technical  aspects  of  the  FM 
rating 

.907  Ad  vise  subordmaic  personnel  of  new  development  and  new  technical  mforma 
non  ioncemmg  tne  tapahili'ifs.  hmitanons  and  employment  of  rick:*uj; 
propulsion  and  ausihars  equipmcr: 
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2.  ELECTRICIAN'S  MATE  (EM) 
GENERAL  RATING 

SERVICE  RATINGS 


None. 

QUALIFICATIONS  FOR  ADVANCEMENT 


2.000  Knowledge  Factors 

A.  FUNDAMENTALS  OF  ELECTRICITY  AND  ELECTRONICS 


I 


I 


I 

I 


I 


.401  Methods  and  equipment  used  in  electrical  tests  for  continuity,  grounds,  and 
short  circuits. 

.402  Define  and  explain  the  theory  of: 

a.  Conductors  and  insulators,  lines-of-force,  field  intensity,  flux  density, 
permeability,  ampere-turns,  hysteresis  and  eddy  currents,  self  and 
mutual-induction,  and  electro-  magnetic  induction. 

b.  Coulomb,  volt,  ampere,  ohm,  henry,  circular  mil,  farad,  and  watt. 

c.  Horsepower,  power  factor,  and  volt-ampere. 

d.  Reactance,  capacitance,  inductance,  and  impedance. 

e.  Torque,  frequency,  cycle,  phase,  and  pulse. 

f.  Ambient  temperature. 

g.  Ampere-hour. 

h.  Common  electrical  and  metric  prefixes  and  units;  milli,  micro,  kilo, 
mega,  centi,  meter,  liter,  gram,  millimeter,  centimeter,  kilometer,  kilo¬ 
gram,  milliliter,  etc. 

.403  Explain  electric  installation  identification  systems  aboard  ship: 

a.  Classification  of  circuits. 

b.  Cable  marking. 

c.  Equipment  marking. 

d.  Panel  marking. 

e.  Switch  marking. 

f.  Phase  and  polarity  marking. 

.404  Explain  the  relationship  of  resistance,  inductance,  and  capacitance  in  AC 
circuits. 

.405  Explain  the  relationship  of  current,  voltage,  and  impedance  in  AC  circuits, 
including  resonant  circuits. 

.406  Explain  minority  and  majority  current  carriers  in  a  P-N  junction. 

.407  Explain  the  function  and  theory  of: 

a.  Diodes. 

b.  Transistors. 

c.  Unit  junction  transistors. 

d.  Silicon  controlled  rectifiers. 

e.  Thermistors. 

f.  Zener  diodes. 

g.  Light  emitting  diodes. 

h.  Cathode  ray  tube. 

i.  Diode  tube. 

j.  Triodetube. 

k.  Thyratron. 

l.  Triac. 
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.408  Calculate  current,  voltage,  power,  and  resistance  in  DC  series  and  parallel 
circuits. 

.409  Calculate  current,  voltage,  power,  phase  angle,  impedance,  and  resonance  in 
AC  series  and  parallel  circuits. 

.410  Explain  the  function  of  the  following  in  electrical  circuits: 

a.  Resistors. 

b.  Rheostats  and  potentiometers. 

c.  Solenoids. 

d.  Inductors. 

e.  Capacitors. 

f.  Fuses. 

g.  Switches. 

h.  Transformers. 

i.  Relays. 

j.  Rectifiers. 

k .  Magnetic  amplifiers  and  saturable  reactors. 

.4 1 1  Explain  the  function  and  principles  of  basic  transistor  circuits  including: 

a.  Common  base. 

b.  Common  emitter. 

c.  Common  collector. 

.412  Describe  the  operating  principles  and  components  of  the  following: 

a.  Primary  and  secondary  batteries. 

b.  Circuit  breakers. 

c.  Generators  and  alternators. 

d.  Shunt  motors. 

e.  Series  motors. 

f.  Compound  motors. 

g.  Stabilized  shunt  motors. 

h.  Controllers. 

i.  Transformers. 

j.  Single-phase  motors. 

k.  Induction  motors. 

l.  Synchronous  motors. 

m.  Electric  brakes. 

n.  Gyroscopes. 

.413  Explain  the  relationship  between  farenheit  and  Celsius  temperature  scales. 

.414  Describe  the  methods  and  equipment  used  in  electrical  tests  for  voltage,  cur¬ 
rent,  and  resistance. 

.501  Describe  the  operating  principles  and  components  of  the  following: 

a.  Automatic  voltage  regulators  (AC  and  DC). 

b.  Rotary  amplifier-type  motor  generators. 

c.  Magnetic  amplifiers. 

.502  Describe  correct  maintenance  procedures  for  electron  tubes  and  solid-state 
devices. 

.503  Explain  the  function  and  principles  of  basic  transistQr  circuits  including: 

a.  Bipolar  amplifiers. 

b.  Field  effect  amplifier  (insulated  gate). 

c.  Power  amplifier. 

d.  Push-pull  amplifier. 

B.  CIRCUITS,  WIRING,  AND  CABLES 

.401  Explain  the  relationship  of  resistance,  temperature,  size,  and  current  in  an 
electrical  conductor. 
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I 


C. 


I 

I 

I 

I 

I 

I 

I 


D. 


I 


I 

I 


E. 


I 

I 

I 


.402  Explain  the  relationship  of  reluctance,  flux,  and  magnetomotive  force  in  AC 
and  DC  magnetic  circuits. 

.403  Describe  the  construction  and  types  of  shipboard  electric  cable. 

.404  Relationship  of  current  and  voltage  in  wye,  delta  wye,  and  open-delta  connec¬ 

tions. 

.501  Procedures  for  testing  electrical  safety  devices  (such  as  reverse  power  relay, 
reverse  current  relay,  overspeed  trip,  and  ground-current  fault  interrupter) 
for  proper  operation. 

MOTORS  AND  GENERATORS 
.401  Procedures  for  replacing  batteries. 

.^02  Explain  common  operational  faults  of  AC  and  DC  motors,  generators,  and 
synchros. 

.403  Explain  procedures  for  starting  and  paralleling  generators  and  switchboards, 
splitting  plant,  or  securing  generators. 

.404  Explain  procedures  for  flushing  bearing  housings  of  grease  and  oil  from  lubri¬ 
cated  motors. 

.405  Explain  applications  of  the  law  of  magnetism  to  DC  motors  and  generators. 
.406  Explain  electrical  and  physical  characteristics  of  electric  motors,  generators, 
alternators,  and  synchros. 

.407  Explain  types  of  insulating  materials  and  varnishes  and  minor  repair  proce¬ 
dures. 

.408  Explain  procedures  for  checking  mechanical  and  solid  state  controllers  for 
proper  operation. 

.409  Explain  the  procedures  for  replacing  bearings  in  motors/generators. 

ELECTRICAL  SYSTEMS  -  PROPULSION  CONTROL,  BATTERIES,  APPLI¬ 
ANCES,  INSTRUMENTS,  AND  FIXTURES 

.401  Explain  the  principles  of  operation  of  DC  main  propulsion  system. 

.501  Explain  the  principles  of  ship  control  order  and  indicating  systems  including: 

a.  Engine  order  telegraph  system. 

b.  Rudder  angle  indicator  system. 

c.  Shaft  revolution  indicator  system. 

.601  Explain  the  principles  of  ship  control  order  and  indicating  systems  including: 

a.  Wind  direction  and  speed  indicator  system. 

b.  Underwater  log  system. 

.602  Explain  the  principles  of  gyrocompass  and  related  equipment  including  dead¬ 
reckoning  equipment  (DRA,  DR1,  DRT,  etc.). 

.603  Explain  the  principles  of  operation  of  electrical  and  solid  state  propulsion 
control  and  auxiliary  control  systems  such  as  consoles,  governor  controls,  etc. 

POWER  AND  LIGHTING  EQUIPMENT 

• 

.401  Explain  the  procedures  for  connecting  casualty  power  cables. 

.402  Explain  the  principles  of  operation,  maintenance,  and  repair  of  searchlights 
and  signal  lights. 

.403  Describe  the  normal,  alternate,  and  emergency  power-distribution  systems  for 
shipboard  lighting  and  power  distribution. 

.501  Explain  the  procedures  for  test  operation  of  automatic  bus  transfer  switches. 
.601  Explain  the  procedures  for  disconnecting  and  removal  of  instrument  trans¬ 
formers  and  meters  from  switchboards. 
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F.  WATCHSTANDING 

.401  Explaih  the  procedures  for  operating  steering  equipment  in  pilothouse  and 
steering  engineroom. 

.402  Explain  the  starting  and  stopping  procedures  for  gyro-compass  systems. 

.403  Describe  the  operation  of  auxiliary  equipment  such  as  boilers,  oily  water  sepa¬ 
rators,  purifiers,  etc. 

.501  Explain  the  procedures  for  normal  and  casualty  operation  of  main  propulsion 
switchboard. 

.502  Explain  the  principles  of  operation  and  maintenance  of  auxiliary  equipment 
such  as  boilers,  oily  water  separators,  purifiers,  etc. 

.601  Describe  the  inspections  to  be  made  on  ship’s  service  and  emergency  switch¬ 
board  equipment  when  power  is  secured. 

G.  SAFETY 

.401  Explain  the  precautions  to  be  observed  during  removal  of  paint  from  or 
repainting  of  electrical  equipment. 

.402  Explain  the  precautions  to  be  observed  during  cleaning  of  electrical  equip¬ 
ment  with  appropriate  approved  cleaning  solvents. 

.403  Explain  the  effects  of  electrical  shock;  methods  and  types  of  resuscitation. 

.404  Explain  the  electrical  and  electronic  safety  precautions. 

.405  Describe  the  safety  precautions  of  a  repair  party  electrician. 

H.  LOGIC 

.401  Identify  and  recognize  truth  tables  for  logic  symbols:  AND,  NAND,  OR, 
NOR,  or  complement. 

.501  Explain  the  following  principles  or  terms: 

a.  Base  two  number  system. 

b.  Decimal  to  binary  conversion. 

c.  Addition  and  subtraction  of  binary  numbers. 

d.  Basic  Boolean  algebra  and  truth  tables. 

e.  Boolean  expression  for  AND,  OR,  NAND,  NOR,  and  complement. 

.502  State  the  principles  and  functions  of: 

a.  AND  and  NAND  gates. 

b.  OR  and  NOR  gates. 

c.  NAND  and  NOR  inverters. 

d.  R-S  Flip-Flop. 

e.  Clocked  R-S  Flip-Flop. 

f.  J-K  Flip-Flop. 

g.  Shift  register. 

h.  Binary  counter. 

i.  Astable  multivibrator. 

j.  Bistable  multivibrator. 

.  Monostable  multivibrator. 

l.  Count  detection  decoders. 

m.  Function  detection  decoders." 

I.  ADMINISTRATION 

.401  Explain  the  purpose  of  engineering  files  and  reports. 

.501  Explain  the  procedures  for  maintaining  inventory. 
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.60 1  Explain  the  procedures  for  obtaining  replacement  parts  and  supplies. 

.701  Explain  the  duties  and  responsibilities  for  the  EO W . 

.702  Explain  the  procedures  for  managing  a  division,  shop,  or  department. 

SENIOR  CHIEF  ELECTRICIAN'S  MATE  ( EMCS  ) 

QUALIFICATIONS  FOR  ADVANCEMENT 

2.000  Knowledge  Factors 

|  .801  Explain  the  capabilities,  limitations,  and  functions  of  electrical  systems  and 

related  equipment. 

|  .802  Demonstrate  knowledge  of  current  Coast  Guard  and  Navy  publications  con¬ 

cerning  standards  of  electrical  equipment. 

MASTER  CHIEF  ELECTRICIAN  S  MATE  (EMCM) 

QUALIFICATIONS  FOR  ADVANCEMENT 

2.000  Knowledge  Factors 


None. 
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ENLISTED  PERFORMANCE  EVALUATION  FORM 


PETTY  OFFICER 


INSTRUCTIONS 


ALL:  R«m>  tha  Enlisted  Qualifications  Manual  to  determine  the  knowledge  required 
of  a  ma  or  rating,  or  to  what  dagraa  an  individual  should  ba  abla  to  apply  uch  knowl- 

odga. 

SUPERVISOR:  Each  itam  must  bo  completed.  Rood  tha  parformanco  standards  can- 
hilly.  May  Amo  btta  dmtgntdsa  tfvt  the  mt/'oriry  of  tf»  ptrtonnt!  bung  tvt/utttd 
notf  fttt  Of  moan  3  tnd  5.  If  tha  avaluaa's  performance  is  exactly  as  described  by  one 
of  tha  standards  (block  2, 4,  or  6),  select  that  block.  If  tha  oraluaa's  performance 
Mis  below,  between,  or  ob ova  any  of  the  standards,  select  block  1, 3, 5,  or  7,  which¬ 
ever  is  moat  appropriate  for  tha  eveluee's  performance  in  relation  to  tha  standards. 
Place  an  "X“  in  the  circle  in  the  block  selected.  Marks  of  1  or  7  require  justifying 


MARKIN6  OFFICIAL:  Using  the  recommendations  of  the  supervisor  end  other  par 
tin  ant  information  on  tha  rvaluee,  assign  a  mark  (1-7)  for  each  item  by  derkenhtg  tha 
corresponding  circle  and  entering  the  mark  in  tha  column  provided  to  the  right  Total 
the  number!  in  the  "Mark"  column.  Enter  all  factor  totals  in  apace  provided  on  page  1 
and  sign.  Marks  of  T  or  7  require  justifying  comments. 

APPROVING  OFFICIAL:  Review  the  form  and  complita  tha  Approving  Official's 
section.  Changes  to  marks  not  concurred  in  must  be  made  in  rad.  Draw  a  line  through 
the  darkened  circle  and  tha  mark  awarded.  Initial  the  circle  corresponding  to  the  mark 
you  ere  aaeigning  and  enter  the  new  mark  in  tha  column.  Compute  the  new  total  and 
correct  tha  entry  on  page  1. 
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SUMMARY  OF  EVALUATION  MARKS: 


_  OTHERftpec/W _ 


MIL  [TEAM  [WORK  [LORSHP  REPCG 


PERIOD 

_ ENDING _ 


SIGNATURE  OF  MARKING  OFFICIAL 


MILITARY  FACTOR:  MEASURES  AN  INDIVIDUAL'S  ABILITY  TO  LOOK  AND  ACT  IN  A  MILITARY  MANNER. 


HfcHHOUUUtUAI  UUVfcHNMfcH  I  tAKtliic 


WORK  FACTOR:  MEASURES  AN  INDIVIDUAL'S  ABILITY  TO  USE  KNOWLEDGE.  SKILL.  AND  DIRECTION  TO  ACCOMPLISH  WORK 


1.  KNOWLEDGE 


2.  DETERMINING 
PRIORITIES 


3.  USING  RESOURCES 


I 


I 


MONITORING  WORK 


Wat  la  HWatt;  Iratwotly  sknn 
■■taaflMty  wtk  c tinman  atadwrtt 
mtlm  l»atiW»|>  «f  rxtmq  u  tracial 


Otaul  iMt  wkxn  to  tun  wort; 
"Mint  aaattaxa  it  a<ti*|  tat  tati 
tfctt  nat  t»  kt  taw  Tint.  . 


Fraquxadi  maataa  matariats  or  onatia 
a  pufartr  attbl  loatt  quMcatiqin, 
amt  naamiat-  AaBf*)  wroxf  pqrwn 
m  «kfc  M  to  a  (taaii  taat. 

o 


Ofbe  H«ian  of  own  and/or  sub  or 
dmab's  woek  bad;  fads  to  follow¬ 
ed  or  stay  aware  of  status  ef  wort. 


Shows  pood  knowfedya  of  rotanf  or 
special  anno  wit wt  aroo  by  tohrtny 
■voryday  probtoms  encouatared  wbHo 
compMai  most  iidfid  tabs. 


Rac  eposes  difforoaes  batwoon  routine 
and  priority  tabs  with  minimal 
»nnti»t«.  prodoctay  food  work 
oreanteation. 

o  o 


Skew*  axaaatioaat  kaaaaMia  al  ratiaf 
ar  ifaciat  aawpmtat  ana  far  pay  (rata, 
trrtafi  aat  aaalyiar  attaraatnai 
aaatat  far  Mta«|  trffwaft  araUamt; 
a»ta  ta  partam  at  taakt. 

o 


AMa  ta  WX*Y  prapar  pnarttm  ta 

•ctwnpltsk  tvaa  tka  matt  camptaa 
taakx  wttk  lirta  ar  aa  mntmct;  arpa 
aiaat  arark  accartia^y. 


Fatty  aat  affactiaaty  attiaaa  all  ant- 
akta  raaaarcat.  Uttiaai  at  paoaaaat 
aat  tkair  rkittr  ta  rapacrty  ia  a  paatiaa 
markiat  ataiatpkara. 


Constantly  aware  of  status  of  ali  tasks 
ia  proyross.  Coatsanaily  fad  own  up  to 
onsura  oil  datads  completed. 


5.  GUIDANCE 
REQUIRED 


For  aaafyaod  tabs  reyuiro  mors 
yu  Wanes  than  expected  for  povyndo 
on d  experience;  without  yuidence  work 
treynantiy  fail  off/siom  down. 


6  KEEPING  SUPERVISOR 
INFORMED 


WORKMANSHIP 


8  MEETING 
DEADLINES 


9.  LEARNING  FROM 
EXPERIENCE 


10.  OBSERVING  SAFETY 
PRACTICES 


Wait  aftaa  a<  paar  quality  aat  aaati 
ap^attap  ar  rataiaf  ta  kt  accaptakk 
Ikaati  paar  taaktk;  aftaa  fata  to 
aaaiply  aritk  ntaa/ytantiap  artan. 


Oftaa  lata;  UMa  affart  to  moat 

jak  taatkaaa  ar  ta  complata  raquirat 
traiMc  aaaataa  tkaa 

o 


R ■  Mots  ■wtakea;  doeen't  ahnayt  loom 
from  doioy;  sooiidin  criticism  as 


Carabao*.  oo^iynrt;  fray  wen  tly  violatas 


11.  STAMINA 


dbyabiMy/ai  amain  toot  whan  rayuirtd 
to  work  lonpr  than  normal  workday. 
Mbs  at  pottiny  in  evertime.  Produc¬ 
tivity  or  nMy  drips  in  strossfvl 


Works  wall  on  own;  compiobs  routiM 
tasks  without  supervision.  Needs  min 
imam  yuidtnca  for  now  or  complex 
tasks.  AAs  yucstiom  H  task  is  undesr. 


Provides  factual  and  accnrota  reports 
to  supervisor  on  cboayiiiy  work  or 
wotchsbndiny  situations. 


Uses  troinioy,  experience,  and  proper 
proeaduros  to  product  finished  work 
of  yood  ymfity.  Stands  yood.  respan 
sibla  wotchaa. 


Can  be  relied  upon  to  cempleb 
aswynad  tabs  or  reyoired  traininy  in 
time  allotted. 


learns  from  criticism  and  oxpwionco; 
only  has  to  be  toM  once. 


Is  safety  conscious:  reports  unsafe 
conditions.  Urns  safety  eyuipmcm 
when  reyuirod,  and  observes  safety 


Capable  of  sustained  pbywcal/montal 
activity ;  is  able  to  work  lenytr  than 
normal  workday  without  Ion  of 
productivity  or  safety.  Hoodies  straw 
ful  situations  wall. 


Moods  no  yuidonca  ether  than  initial 
direction  to  complete  even  now  or 
cempta  tabs.  Uses  own  knowdodyo 
and/or  ex  penance  and  that  of  subor- 
mabs  to  resolve  difficulties. 


ConsistoAtfY  beeps  suporvnor  informed 
of  pro  press/ results,  unusual  ovonts  on 
watch,  or  now  work  efforts.  Report! 
bock  without  fad. 


Work  consistently  of  hiyhest  nudity; 
exceeds  expectations  end/or  standards 
aet  for  task.  While  on  watch  eeas  and 
reports  unusual  situations;  corrects  if 
Pmik, 


Asuyaod  tasks  and  reyuirod  troininy 
ahneys  completed  in  altetted  time  and 
often  ahead  of  schedule. 


III 

ill 

HI 

HI 

HI 

HI 

HI 


Quick  lonrnor;  takes  advsntaye  of  and 
expands  from  work  experience;  sots  oN 
criticism  as  constructive,  welcomes  sup 
pesti on s  from  others. 


Extremely  safety  conscious;  reports 
unsafe  conditions  end  corrects  when 
possible.  Uses  safety  oyuipmeet  end 
•mures  others  do  the  same. 


Great  physic el/mentai  reserves.  Can 
work  lony  hours  over  several  days  and 
stiM  remain  vary  productive  and  safe 
Thrives  on  stressful  situations. 


TOTAL  FOR  WORK  FACTOR  Udtf  itoim  1  throw*  111  ALSO  ENTER  IN  THE  SPACE  PROVIDEO  ON  PAGE  1 
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•  u.s.  croi  ms-sir-ioo 


TIC-MI 


UUVt.Hi'llvltUl  tAP 


3.  ENFORCING 
STANDARDS 


4.  EVALUATING 
OTHERS 


Raaaim  i»t»i<iw  Mi  Milan  t* 
caul  arm  te  mliury  raiaa  aai  rayula 
treat  Eatarew  ttaaiatit  aaMarmty 
aattkaM  rapri  ta  iMjpaat,  ractal, 
aaxaal  ar  at* arc  kackarettai. 


A  nreai  Ireiar,  raaairei  eaatantwaaa 
ta  HI  rata  Mi  rtpuiatiaat  ay  wary 
aaa,  mna  tkaaa  awtsiaa  kaa/kar  nark 
paaa  Eaf artamant  aailanaly  aa 
ptaai  raprUaM  at  raiipM.  raaa.  an 
ar  atfcaac  kackpreaai. 


NM  a  paai  faipa  al  paapta  ar  jaipaa 
tkam  Mtaarty;  aartnaa  ar  aral  raaaro 
M  Mrtareaaaaa  ar  actiaas  a y  atkan 
taakaa  wa4a»  iaaamplata  ar  iacaa- 
aaaaaat  taM  tali  ar  akaan  faaarMaai 
ar  taaiaactaa  ta  nliaiMt,  racial, 


5.  DIRECTING 
OTHERS 


6.  LOOKING  OUT 
FOR  OTHERS 


aritaaM;  afaaa  taa  tMiaat  ia  axartini 
iatWaan  aaar  atkan;  Caau’t  raaalra 
actaaa  tram  atkan  takaa  ntaatirm 
Cirtaaaa.  lakariiaataa  may  cm  kaaar 


HKdijM 


7.  SETTING  AN 
EXAMPLE 


pla  ky  praiactinf  la 


ayaai  aaark,  dm  Caaat  G  aari,  a  ail 
pakataa  ar  iaakiaaa  af  aaavarv  A 4- 
wal|  aHaaii  atapaa  at  atkan  ta 
aaA  akaarfafty,  lata  aaar  warn  Aa  ky 


It  a  yaat  raipa  al  ppppla;  kaaar  a  aaa 
mail  ailwa  atakiatiai  atkan-  Wkais 
aaprapriata,  pratiiaa  eawplan  aai 
acre  rata  amttaa  ar  aral  rap  am  ta 
waarykan  aa  parfamaara  al  atkan. 
It  pm  krflaaaaai  ky  ratipwcs.  racial 
aaataal  ar  atkaic  kacfcpraaaA 


Kaaan  Mi  aaat  prepla'i  akirtraa  ta 
tka  pact  pjyptap;  rpyakta  tkam  ta 
aaark  ta  mart  kipb  itaaiarii  ka/aka 
aatr  far  aaTf  ftaparaa  actiaa  tram 
atkan  aAm  aaaaawry  ta  a  aw  Plata 
aaark.  hikariiMtaa  kaaar  tkair  rata. 


It  aarara  al  atkan  aai  tkair 
naaia  aai  paait.  Wikiap  ta  I 
kalp  aa  aaalal,  Nil  iamata 
aaa art  tkaaa  taka  aaai  ataac 
racarva  it 


Inituaacaa  atkan  ky  praiactiap  a  pact 
tkraaai  aMkaaiactic  atblaia.  Will 

iaply  wpparta  palicnB  aai  iaciaiaat  al 
aaatarv  it  akia  ta  pat  atkan  ta  aailiat- 
ly  praiaaa  paai  aaark.  Satapaai 
ax  am  pla  lar  atkan  tkraap  aatiaaa. 


Exam  paanrva  iakaaaca  aaar  praap. 
AaWMia  paafiTy  aaark;  palp  prampt 
actiaa  tram  atkan  ana  in  iitttaurt 
artaatiaaa  Eaanraa  aaak  patiM  kaaan 
aai  aaiaitkMit  kia/War  rata  ia  arpMi 


Vory  porcopt wt  to  proMoms  and  oootfs 
of  tM  ittim.  trtrvdy  works  to  wtun 
positnrB  KtiM  a  Mn  to  mm\  tfc«w 
who  mod  Mp  Follows  op  to  oosaifo 
—irtinri  mm  r*n0«r«0  in  «  propor 
mi  compitt*  mumt. 


Goins  eofnptot*  roopoc 
of  otfcwv  from  vim  a 


•■ioy  workiof  for  or  witfc  tki 
HaMn  outes  noon  Offwoft  i 


TOTAL  FOR  LEADERSHIP  FACTOR  (*44  rtami  1  threaifh  7)  ALSO  ENTER  IN  THE  SPACE  PROVIDED  ON  PAGE  1 
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AGENCIES.  BUSINESSES,  OR  THE  PUBLIC. 


1.  COMMUNICATING 


4.  PROFESSIONALISM 


I.  EVEN-HANDEDNESS 
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HUMAN  FACTOR:  MEASURES  THOSE  QUALITIES  WHICH  THE  COAST  GUARD  VALUES  IN  ITS  PEOPLE. 


1.  ADAPTABILITY 


Dotal  Uk>  chaayn  ia  jak,  palkin 
tap/ar  owraawtat:  it  it**  t»  aPimt: 
aHaatwaaan  anpairap  ky  tkiapr 


Takrn  ckaapn  la  rttrida;  aWa  ta  tP)«n, 
nalatain  affatunattt  Parirn  ckiapi. 


Vary  ftaxJMa;  aPtatts  maty  ana  ta 
aniar  tPayai  ia  jak,  parkin  mi/m 
aaairaaaiaat:  atakacMas  Mfk  itfti  af 


2.  JUDGMENT 


lam  to  am  ia  Jaaon  ar  mtkm  harry 
at  imprapai  Pacaraaa.  laai attain 
Mi  ta  caaaipar  aN  tars  at  itnro 


■Mat  cartact  Patman  kaaap  apta 
tin,  Mtaraaum,  tap  uryaacy  af 


Caaiinaatty  nakat  taaaty  tai  tattact 
Paean  at;  anitaiai  canptnrt  ama  ia 
faca  af  pdfitalt  Packnm:  per Meat  aa p 
w«VM  ■nmcim  ihhuw). 


3.  RESPONSIBILITY 


Nor  ta  accapt  taapaaaittlity  fat  Co  ka  traaai  ta  |Bt  tha  |ak  daaa  aa  Vary  treatairpty  aap  PapaaPaMa; 

■ctieat  praparfy  nrtkia  kfc/kar  eaetrel.  apses  tka  kaat  ia  ant  Accepts  rmpeae-  kaUt  aatf  aaP  atkan  ta  fupk  ttaakarkt 

kilty  tar  kii/w  actiees.  af  patfanaota  mi  tetepiry.  Accepts 

taapaaikiltty  tm  sttteai  repprpian  af 


4.  LOYALTY 


lack  af  oanaittaaat  ta  aait  cap  its 
niniaa,  ta  tka  tanio  aa  a  wkaia.  ar 
ta  anil  knap  af  takatttiaatav 


ExMhits  priPa  ia  kaiap  part  af  Caatt 
Gaarp;  tappers  Pecann  af  Caatt 
Saprp  aap  ceaaneap;  caaxaittap  ta 
Paiai kart iak pataiklp.  Bsckskm/ber 


Eatrernsly  layal  ta  apaiian,  a  aait 
Pap  ta  tka  Caaat  Gaarp;  praap  af  ana 
ioalppaoi  nttk  Caatt  Gaarp  Skeen 
Paap  PaPIcrttaa  ta  Paty  tkreepk 
aettaas  aap  rerttsl  to  part  af  aah  aaP 
its  ataaaai.  Streep  aippattar  af 


S.  HUMAN  RELATIONS 


Exkifcin  Pkcren  instory  taappacw 
taanrPt  atkan  Po  ta  tkair  nlipiaa, 
at,  raea  or  ftkaic  kackpraanP.  May 
aH  patitiaii  ta  karats  atkan:  ii  Pit 
impactful,  makes  starria)  rtmarki 


atkarc  kackproap;  carrsm  aat 


aa  In.  aat  p  ns  ok  Ptnrst.  I 
paaap  ar  faaiia^. 


Aruyoty  narks  ta  apt  alp  fair  tap 
apaal  utaftal  at  atkan  raparpian 
af  ratipaa,  as,  raea  ar  atkan  tack 
yranaP  HaMi  takatpiaatn  acceeat- 
■Ma  tar  tkair  anient.  Daat  aat  talarrta 
prajePictal  actios  ar  kakaaiat  o  tka 
part  af  aayaaa. 


(.  INTEGRITY 


It  untnstwarthy.  tktpas  tka  tnitk. 
takes  apvaatapt  af  rrttsatiam  far  pm 
tori  pain. 


Mm  straap  naeai  ckaractar;  a  a  fair 
tap  kaaaat  iaPniPaM;  it  tnmaranky. 
Naan  rfcapm  tka  milk,  raparplam  af 


APknm  ta  tka  t  iak  art  mark  prmciplm 
af  tannery,  tremulant  oP  iatapnty 
aap  PamaaPt  mat  frasa  mfcarpiaatm. 
Co  ka  tratraP  nitk  tka  matt  Piacraat 
ar  nasm  nfanaaOea. 


7.  SOBRIETY 


Urn  af  Mental  malts  ia  rap  neap  iak 
parfarmaaca;  may  kriap  PiacraPif  ta 
anvica  tkreepk  Mental  infksaacap 
■acipaats  nkpt  aff-Paty. 


Meats  ttoparp  ia  "for"  cakrma.  1§ 
ap  Pittas  Pam  aat  accapt  inpitenmi- 
aata  am  ky  atkan  m  ax  can  far 
PimiaiefcaP  patfatsaano.  Malts 
atkan  ratpaanhla  far  tamparita 
am.  Ananiy  aacorapm  m apart tt an 
ia  atkm  nrtk  nkam  tWMa  nteantm. 
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